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Fig. 1—The erecting line for large diesel engines 


Modernizing 


A Diesel Manufacturing Plant 


Progressive line assembly for diesel engines of 
mixed types and sizes up to 30 tons in weight 


ROGRESSIVE assembly along 
some form of conveyor has long 
been in use in automobile manu- 


facturing plants, and a modified form 
of this system, known as car spotting, 
has been used in building freight cars, 
but it is most unusual to find it applied 
to the erection of diesel engines weigh 


ing up to 60,000 Ib., particularly when 
no two successive engines are alike. Such 


a scheme is employed in the Beloit 
Works of Fairbanks, Morse & Co. The 
expenditure for this equipment has more 
than justified itself, and like most auto- 
motive examples, it has toned up the 
whole production organization and has 
resulted in increased efficiency all along 
the line. 

On this conveyor line, shown in Fig. 1, 
any size of engine from 8 hp. to 590 








Fig. 2—Floor plan layout of con- 





veyor line and stores arrangement 
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hp. (those from 500 hp. to 2,000 hp. 
are erected as separate units in another 
department) can be assemblied, whether 
it be a marine or stationary type, either 
horizontal or vertical, and in any se- 
quence. These engines are either the 
two-cycle crankcase scavenging type, the 
two-cycle pump scavenging type, or the 
four-cycle type, thus imposing a wide 
variety of production types. In spite of 
this variety, each of these types is built 
on the unit production plan. That is, 
standard cylinder heads, cylinders or 
pistons of a certain size, for example, 
may be used singly or in any number 
of units from one to eight. 

The assembly conveyor is 245 ft. long 
and consists of ten flat cars, about 10 
ft. wide by 20 ft. in length. These cars 
are pulled by a power driven chain 
along a track set in a trench, with the 
tops of the cars at floor level. The 
speed of this chain of moving cars is 
regulated so that five or more cars reach 
the end of the line every day, depending 
upon the sizes and amount of work re- 
quired on the engines on the line. When 
these cars reach the end of the line, and 
after the completely assembled engine 
has been removed, they are carried back 
to the start by an overhead bridge 
crane. 

In order to obtain smooth operation 
of the system, the work is broken down 
into assembly man hours and a suffi- 
ciently large erecting crew is put to work 
to complete the specified jobs in the al- 
lotted time, and in accordance with the 
timing of the moving cars. The erect- 
ing crew divides its time between the 
various units according to the amount 
of work required for each. From the 
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time the crankshaft is laid and the lower 
base is placed on the car at the head 
of the line, each general assembly opera- 
tion is done in fixed sequence as the 
car moves forward. 

Back of this conveyor system stands 
an integrated stockroom and back of 
this a production plan. This stockroom 
can be seen to the right of the assembly 
line in Fig. 1. It consists of a series of 
stock compartments, one end of which 
opens along the side of the assembly 
line. A definite section of the assembly 
line is served by each stock compart- 
ment. The parts are stocked and fed 
out in relation to the sequence of as- 
sembly operations, as the car, with the 
unit under assembly, moves along. 





Fig. 3—Multi-cylinder diesel engines on test 





The other end of the series of stock 
compartments opens into the inspection 
and checking department through which 
each part has to pass before being allo- 
cated to its proper stock compartment. 
The adjacent machine shops and gen- 
eral stores for purchased parts act as 
feeders, with the ferrous and non-ferrous 
foundries and forge shop as originating 
departments. The production in these 
departments is so synchronized as to 
bring parts to completion and ready for 
assembly according to schedule. 

Fig. 2 shows a schematic arrangement 
of the conveyor and stock system. Cer- 
tain sub-assemblies, such as crankshafts 
with counterbalances attached, and pis- 
tons with rings, pins, and connecting 
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rods, are assembled off the main line. 

Not only small parts, such as studs 
and the like, but larger interchangeable 
parts, such as pistons, cylinders, cylin- 
der heads, bearings, connecting rods, 
etc., are put through the shop on quan- 
tity production schedules. 

At the end of the erection line the 
completely assembled engine is picked 
up by overhead cranes and carried over 
to the test blocks where each engine is 
put under full load test for 24 hrs. It 
is interesting to note that the load is 
applied by directly connecting each en- 
gine to Fairbanks, Morse & Co., gen- 
erators, which supply the electrical 
power for running the entire plant. Fig. 
3 shows engines on the test floor. Multi- 
cylinder types are shown but single 
units can be handled equally well. 

After test the engines are again placed 
on traveling cars for cleaning, filling, 
rubbing down and painting as shown 
in Fig. 4, these operations taking place 
as the cars move from station to station. 
At the end of the paint line they are 
loaded directly onto freight cars spotted 
in a depressed track along side of the 
finishing line. The location of the track 
is shown in Fig. 2. 

Even for heavy equipment such as 
diesel engines, Fairbanks, Morse and Co. 
have found that conveyorizing the as- 
sembly and finishing lines has meant 
better production control, reduction of 
inventories, saving of 50 per cent in 
erecting floor space, and, finally, it has 
changed confusion to orderliness which 
is essential in any department and in 
any industry. 
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Fig. 4—Engines on the line of traveling cars which take them from station to station 
where various cleaning, filling and painting operations are performed 


Novel and Simple Way of 
Decorating Metals 


E. F. CONE 


The use of metals and alloys as 
decorative material in architecture is 
one of the striking developments of re- 
cent years. This statement applies to 
applications both inside and outside of 
buildings. One can enter most any 
modern edifice—office building, hotel, or 
other prominent structure—and find 
some of the most beautiful adaptations 
of metal finish at almost every turn. 

One of the early incentives for such 
a departure from the older customs and 
designs was the discovery and _ perfec- 
tion of stainless steel. This product 
has found its place in many exterior 
architectural applications, but in inside 
applications, for panels, decorative 
framework and balustrades and so on, 
it is also being used. But there are 
many other products so used such as 
brass, copper, nickel bronze, Monel 
metal, beryllium-copper and so forth. 
These are used not only in the plain or 
polished state but are also decorated 
with figures by means of etching, 
enamelling and other means. 

Probably the latest development in 
this field is not only the most novel but 
also the simplest of any. And it is ap- 
plicable to almost any kind of metal or 
alloy. Suppose it is desired to decorate 
a metal plaque or panel with a com- 
plicated lace pattern—in great detail. 
This, of course, could be done by 
tracing the pattern on the metal and re- 








producing by etching or some other 
process. 

But the new way is very simple. The 
lace or other complicated pattern, in 
the form of a lace curtain, for example, 
is impregnated with a special rubber 
solution—it is really rubberized. It is 
then superimposed on the panel and the 
whole surface then submitted to a special 
sand-blasting operation. In a brief time 
the pattern is reproduced in detail. 

This operation can be repeated on 
many panels. If the rubberized lace 
gives out in any particular, it can be 
rubberized again or a new pattern made. 
Further details are left to the imagina- 
tion. It is stated that the process, 
which is the invention of a resident of 
New England, is applicable to wood and 
other non-metallic materials. Those 
who have seen it are quite enthusiastic 
about it. Sole rights to its application 
to metals are understood to have been 
acquired by a New York organization 
which will license its commercial use. 


A Wingless Airplane 


A new autogiro with no wings, no 
rudder and no ailerons has been built 
in Manchester, England, by the Avro 
Company within the last few weeks. 
This machine is the development of the 
original Cierva design and its direction, 
lift and swing are controlled by the 
rotor only. During a trial flight at 
Woodford, the craft proved to have 
great capacity for hovering and was 
able to land almost vertically. 
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Cutting Oils 









Their Relative Values 


LTHOUGH cutting oils or fluids 
A« essential for the economical 
machining of most commonly 
used metals under modern high produc- 
tion schedules, comparatively little scien- 
tific effort has been devoted in the past 
to a study of the relative values of dif- 
ferent types of fluids for specific metals 
and cutting operations. Attempts have 
been made to correlate data from a large 
number of manufacturing plants en- 
gaged in the machining of metals, but 
the lack of uniformity in the practice 
of different plants has made such data 
practically worthless as a guide to the 
selection of cutting oils that will most 
efficiently perform their functions in re- 
ducing cutting costs and increasing pro- 
duction. 

Recently, however, the constantly in- 
creasing use of alloy and special steels 
in the construction of mechanical equip- 
ment has presented metal cutting prob- 
lems of such economic importance that 
engineering societies, manufacturers and 
large users of cutting oils are now doing 
considerable research work in an effort 
to arrive at conclusive facts that will 
permit the selection of cutting fluids on 
a scientific basis. The most important 
research program now being carried out 
on cutting oils is that sponsored by the 
American Society of Mechanical Engi- 
neers, and a number of valuable papers 
have already been published giving the 
results of tests of various types of cut- 
ting fluids with different metals and ma- 
chining operations. 


Functions of Cutting Oils 


Cutting fluids perform one or more of 
a number of functions, depending upon 
the type of metal being machined and 
the cutting operation. These functions 
are: 

1. To provide lubrication between the 
tool and the work, 

2. To dissipate heat and thus cool the 
tool and work, 

3. To minimize the power consumed 
in cutting, 

4. To increase the life of the tools, 

5. To assure good finish and accurate 
dimensions, 
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Fig. 1—Diagram illustrating the 
accepted theory of metal chip 
formation 


6. To prevent corrosion, 

7. To flush away the chips. 

In some operations cooling will be of 
far greater importance than lubrication 
thus requiring a cutting fluid of high 
specific heat, such as a soluble oil emul- 
sion, whereas in other operations the 
lubricating requirements may predom- 
inate and necessitate the use of an oil 
possessing high film strength, such as 
lard oil, mineral-lard oil blends or sul- 
phurized oils. 

It has been found that the greatest 
wear of a metal-cutting tool, particu- 
larly when machining tough material, is 
not always at the cutting edge, but on 
its face at some distance from the point. 
This wear is caused by the rubbing of 
the chip against the face of the tool and 
is important from the cutting oil stand- 
point because the degree to which lubri- 
cation is provided between the chip and 
the tool affects tool life. As the chip is 
removed in the machining operation, it 
breaks repeatedly, thus varying the back 
pressure on the work. The selection of 
a cutting oil that will assure a uniform 
and steady back pressure will aid ma- 





terially in securing accurate dimensions 
and good finish. 

The commonly accepted ‘theory of 
metal cutting is illustrated in Fig. 1 
which represents a tool in operation. 
A represents the tool, B the metal be- 
ing machined, and C the chip. When 
the tool first engages the work the metal 
is compressed ahead until a tear occurs 
and a chip is formed. The pressure of 
the tool against the chip results in a 
fracture of the metal ahead of the point 
of the tool, the rough surface of which 
is smoothed off by the cutting edge as it 
follows up. This has been demonstrated 
by microscopic observations of chip for- 
mation by means of which it was clearly 


* indicated that a crack in the metal be- 


ing machined preceded the cutting edge 
of the tool and that the cutting fluid 
flowed into this crack as it extended. 
This action is more pronounced with the 
tougher metals and is not as noticeable 
when machining friable material such as 
cast iron where the chip crumbles or 
breaks off immediately after being 
formed. 

The continual breaking off of the chip 
results in a variation in _ pressure 
against the tool which causes a pump- 
ing action tending to carry oil to the 
space between the point of the tool and 
the crack in the work. This pumping 
action is of material aid in reducing tool 
wear as it allows the cutting fluid to 
reach the point of the tool and permits 
the replenishment of the lubricating film 
between the chips and the tool. It will 
usually be found that metals and cut- 
ting operations which produce chips that 
break off at a short distance from the 
tool do not require cutting oils possess- 
ing the film strength required by opera- 
tions where the chip is long and bears 
on the tool for an appreciable period be- 
fore breaking off, thus tending to de- 
stroy the existing lubricating film and 
delaying the formation of a new one. 

The heat generated in cutting is the 
result of tearing of the metal being 
machined, and friction between the cut- 
ting edge of the tool and the work 
and between the chip and the face of 
the tool. Obviously, the type of metal 
cut, the machining operation and the 
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speed and depth of 
cut affect the heat 
generated. 

The types of 
fluids generally used 
for metal cutting 
are: alkaline solu- 
tions, soluble oil 
emulsions, straight 
mineral oils, 
straight lard or 
other fatty oils, 
blends of mineral 
and fatty oils, sul- 
phurized fatty oils 
blended with min- 
eral oils and sul- 
phurized mineral 
oils. Air may also 
be classified as a 
cutting fluid when 
machining is done 
dry as it cools the 
tool and work to a 
limited extent. 

Alkaline solutions consist of water to 
which a small proportion of mild alkali 
has been added to minimize corrosion. 
They are not used to a great extent and 
are generally confined to operations such 
as grinding, where cooling and laying of 
dust are of greater importance than 
lubrication. 

Soluble cutting oils vary considerably 
in composition, but the majority of them 
consist of mineral oils and oil soluble 
emulsifiers, such as soaps or sulphonated 
fatty oils, which make them miscible 
with water. Soluble oil emulsions are 
applicable where the cooling require- 
ments predominate, although by virtue 
of their mineral and fatty oil content 
they are capable of forming stronger 
films and assuring greater protection 
against corrosion than water or alkaline 
solutions. As they may be cut back 
with water in various proportions, de- 
pending upon the cutting operations, 
they are economical to use where ap- 
plicable. 

Mineral oils are suitable for light duty 
cutting of some steels and for difficult 
machining operations on non-ferrous 
metals such as aluminum and copper 
where both lubrication and cooling may 
be necessary, but neither requirement is 
severe. They are used to some extent 
for automatics where an emulsion may 
cause trouble by getting under the tur- 
ret and replacing the lubricating oil, 
thus necessitating a shutdown for clean- 
ing. Straight mineral oils are not satis- 
factory for severe cutting requirements, 
but where they are used best results will 
be obtained from relatively low viscosity 
oils which have good penetrating and 
cooling properties. 

When machining tough metals where 
the chip bears on the tool with con- 
siderable force, lubrication is of more 
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Soluble oils should be cut back with water in the propor- 
tion found best for each operation 


importance than cooling and a cutting 
oil of high film strength must be used 
to assure long tool life and proper finish. 
Animal and vegetable oils, which are 
generally classified as fatty oils, are 
known to be superior to straight mineral 
oils in their ability to lubricate under 
extreme pressures. The greater “oiliness” 
of fatty oils, as compared with mineral 
oils, is probably caused by their greater 
affinity for metals which makes them 
more difficult to rub off metallic sur- 
faces. 

Lard oil is the most commonly used 
fatty oil in this country although rape- 
seed and other oils are used in parts of 
the world where they are lower in price 
and more available. Other fatty oils, 
such as fish oils and degras, are satis- 
factory from a metal-cutting standpoint 
but their characteristic odors make them 
objectionable. Lard oil was formerly 
used straight for most severe cutting 
operations, but is now generally used 
blended with mineral oils in various 
proportions to provide the necessary film 
strength. Elaine, or commercial oleic 
acid, is a fatty acid derived from ani- 
mal oil which is also used to a limited 
extent in place of lard oil for blending 
with mineral oils. 

It has been found that sulphur, when 
properly combined with mineral or fatty 
oils, has the property of imparting oili- 
ness which, in some instances, exceeds 
that of straight lard oil. This ability of 
sulphur to increase the film strength of 
oils is, in all probability, caused by the 
great affinity of sulphur and its com- 
pounds, formed by union with the oil, 
for metals. 

Sulphurized oils are rapidly gaining 
favor for cutting alloy and medium and 
high carbon steels; results obtained from 
them indicating that, if properly made, 





they are superior 
to other types of 
cutting oils for 
practically all ma- 
chining operations 
on steels. However, 
they do not appear 
to have any ad- 
vantage in cutting 
cast iron and non- 
ferrous metals and 
are not desirable 
for copper and its 
alloys because of 
the tarnishing effect 
of the sulphur com- 
pounds on the 
metal. 

The earlier sul- 
phurized oils were 
dark in color, which 
hindered the in- 
spection of the 
work by the oper- 
ator, and their odor 
was oftentimes disagreeable. However, 
relatively light colored highly sulphur- 
ized oils which do not have an ap- 
preciable odor are now manufactured 
by practically all marketers of cutting 
oils. All sulphurized oils have a char- 
acteristic odor which is usually more 
pronounced as the proportion of sulphur 
is increased. 

Another problem encountered with 
earlier sulphurized oils was the difficulty 
in getting more than a. small percent- 
age of sulphur permanently incorporated 
with the oil so that it would not pre- 
cipitate. This problem has been over- 
come, and oils containing relatively high 
proportions of sulphur are now avail- 
able. In many instances a highly sul- 
phurized base oil is used straight for 
very severe requirements, and cut back 
with paraffine or light machine oil, for 


less difficult work. 


Selection of Cutting Oils 


Because of the many variable factors 
involved, such as method of machining, 
composition and shape of tool, cutting 
speed, depth of cut, type of metal being 
cut and the method by which the cut- 
ting fluid is applied, it is difficult to 
draw up a general chart of recommenda- 
tions based on existing data and knowl- 
edge which will permit the selection of 
a specific type of cutting fluid for spe- 
cific metals and cutting operations that 
will asure most efficient and economical 
cutting from all standpoints. In the 
past the selection of cutting oils has 
not been on a scientific basis, as indi- 
cated by the fact that different plants 
performing the same operation on the 
same type of metal often showed wide 
variations in the type of cutting fluid 
used and the results obtained. How- 


561 

















Where cooling requirements predominate and lubricating 
qualities are secondary, soluble oils are preferable 


ever, when research programs now being 
carried out are completed it is probable 
that we shall be able to construct a de- 
pendable chart of recommendations 
which will indicate the correct type of 
oil for average conditions. Such charts 
are now in use and are practicable when 
confined to one plant or plants, under 
the same control where machining prac- 
tice and all variable factors are stand- 
ardized, but comparable results are not 
always obtained when attempts are 
made to apply such a chart to other 
plants where variations in practices af- 
fect the result obtained from the cutting 
oils. 

As a general rule, soluble oils are ap- 
plicable where the cooling requirements 
predominate and lubrication between 
the tool and the work is of secondary 
importance, and compounded and sul- 
phurized oils where lubrication is of 
maximum importance. Where lubrica- 
tion and cooling requirements are both 
present, but not severe, and where a 
soluble oil emulsion might result in cor- 
rosion or gumming, a straight mineral 
oil will usually be satisfactory. 

In large plants performing various 
cutting operations it is preferable to use 
several cutting oils, if necessary, to take 
care of various requirements, whereas in 
small plants it may be desirable to com- 
promise on one oil which will give best 
average results for all operations. Where 
both ferrous and non-ferrous metals are 
machined in the same shop a mineral- 
lard cutting oil containing 10 to 25 per 
cent lard oil, depending on the severest 
requirement, can oftentimes be used 
throughout except for those operations 
where a soluble oil is satisfactory and 
more economical. Where only ferrous 
metals are machined a soluble oil, if ap- 
plicable, and a heavily sulphurized min- 
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Chip form often aids in selecting 
the best oil for a particular job 


eral oil will often take care of all re- 
quirements if it is desired to keep the 
number of brands in use at a minimum, 
as the sulphurized oil may be used 
straight for heavy duty cutting and cut 
back with paraffine or light machine oil 


as needed for less severe requirements, 

One of the most useful guides in the 
practical selection of a suitable cutting 
oil is the shape of the chip. A long 
curling chip which bears heavily on the 
tool indicates tough material which re- 
quires a heavily compounded or sul- 
phurized oil for most economical results. 
If the chip bears hard but breaks off 
just above the tool a lightly sulphurized 
or compounded oil will usually be satis- 
factory. Friable metals, such as cast 
iron, which do not result in chips that 
bear on the tool with any great force 
may use a soluble oil emulsion or be cut 
dry. 

In grinding the metal is removed by 
abrasion rather than cutting although 
each of the small abrasive points may 
be considered as a minute cutting tool. 
Cooling requirements predominate and 
if it were not for its corrosive proper- 
ties, water would be very suitable. Solu- 
ble oil emulsions are generally used for 
grinding and the weakest emulsion that 
will minimize corrosion is best. A cut- 
ting fluid of high lubricating value is 
objectionable as it prevents the abrasive 
points of the grinding wheel from biting. 


Corrosion With Soluble Oils 


One of the most common difficulties 
experienced with soluble oil emulsions is 
rusting or corrosion of the metal being 
machined. This is particularly evident 
where the machined parts are allowed to 
stay in the pans or in deep trays for 
several days before being removed. In 
such instances the circulation of air 
around the parts is not good and the 
water is not given an opportunity to 
evaporate with the result that rusting 
occurs. Where production schedules do 
not permit daily removal of machined 
parts left in the pans or trays when 
stopping for the day, rusting has been 
known to occur and, in such instances, 
can usually be prevented by the use of 
fans which provide circulation of air 
and permit water to evaporate. Rust- 
ing may be eliminated or minimized by 
the use of a small percentage of soda 
ash, potassium bichromate or other in- 
hibitors, but»such products should not 
be added without consulting the manu- 
facturer of the soluble oil in use. 

Soluble oil emulsions sometimes get 
under the turrets of automatics and dis- 
place the lubricant with the result that 
the turrets stick and the machines have 
to be stopped for cleaning. This may 
be overcome to a certain extent if the 
operator will frequently apply lubricat- 
ing oil by means of an oil can and flush 
out the emulsion. 

The pipe supplying cutting fluid to 
the work should be located so that the 
fluid falls on the chip rather than higher 
up on the work, as in the latter case it 
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may be deflected so that little can reach 
the parts requiring lubrication and cool- 
ing, Fig. 2. Best results will also be 
obtained by supplying the cutting fluid 
in a copious stream in order that the 
heat may be more readily dissipated 
and the film between the tool and work 
renewed. 


Reclaiming Cutting Fluids 


Where cutting fluids are used in large 
quantities the amount lost by adhering 
to chips will be appreciable and may 
justify the use of reclaiming equipment. 
Where this is done the chips are all 
collected and placed in a centrifugal ex- 
tractor where most of the oil is removed 
and made available for reuse. The oil 
removed by the extractor should be 
filtered or allowed to settle so that small 
metal particles can be removed before 
the oil is returned to service. Where 
possible, the reclaimed oil should be 
sterilized before being rescued in order to 
assure freedom from harmful bacteria. 


Skin Infection With Cutting Oils 


Although skin infections among users 
of cutting oils are not common they re- 
sult in considerable inconvenience and 
difficulty when they do occur. Cutting 
oils are sterile when received and do 
not contain products injurious to the 
operator. However, after the oil has 
been in service it may contain fine me- 
tallic particles which are sufficiently 
small to enter the hair follicles of the 
skin, and, if not removed, may in time 
result in infection. This is particularly 
true where cuts or scratches are pres- 
ent on the operators’ hands or arms 
which facilitate the entrance of these 
fine metallic particles into the skin. 

In other instances skin troubles are 
caused by germs or bacteria which are 
introduced by operators with boils or 
other skin infections on their arms or 
by operators with throat infections ex- 
pectorating into the cutting fluid. Cut- 
ting fluids usually do not cause skin in- 
fections in themselves, but may carry 
harmful germs and, for this reason, men 
with skin infections should not be al- 
lowed to work with cutting fluids until 
they have fully recovered. 

The first step when skin infection oc- 
curs is to keep the infected men away 
from the cutting fluid and then insist 
on the liberal use of soap and water 
by other operators before stopping for 
meals and for the day. If the trouble 
is caused by bacteria the oil should be 
sterilized or replaced with new oil and if 
caused by fine metal particles these 
particles should be removed by settling 
or filtration. 

Skin infections should always be re- 
ferred to the plant physician and his ad- 
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Since grinding is an abrasive rather than a cutting process 
the thinnest solution that will prevent rusting will work best 


Fig. 2—Right (A) and wrong (B) 
ways of directing the stream of 
cutting fluid so it will be most 
effective in a turning operation 





vice followed. They may usually be 
prevented by the liberal use of soap and 
water and the changing of oil soaked 
garments at least once a week. Disin- 
fectants are sometimes beneficial in pre- 
venting skin infections, but should be 
used on the advice of the plant physi- 
cian as some types are undesirable and 
may result in more harm than good. 


Obsolescence—W hat Is It? 


Obsolescence is a topic that bobs up 
frequently, but with no definite idea as 
to what it really is. The machine 
builder has one definition, the user an- 
other—or several others. One extreme 
is that a machine is obsolete as soon as 





a better one has become available. The 
other is that it is not obsolete as long 
as it can be used to produce work. The 
definition for the average user lies be- 
tween these extremes, and may vary ac- 
cording to the way in which the ma- 
chine is used. 

We might say that a machine is ob- 
solete when it costs its user more to 
operate than a new one. This means 
net cost per year or for a series of 
years, not per piece or for labor alone. 
Most of us are likely to consider one 
or two items of cost, such as labor 
and floor space, and overlook other more 
important items. Time, not alone from 
labor cost but from delivery dates, is 
not always considered. There are 
enough really obsolescent machines to 
make their retirement a boon to build- 
ers of equipment to replace them. 

Accuracy is another factor that out- 
modes machines. With engineering de- 
partments demanding closer limits, the 
old equipment is often found inadequate. 
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ORMED TOOLS as used in 
H'== machines and turret lathes 

are valuable aids in expediting 
production and maintaining accuracy, as 
they can be repeatedly sharpened with- 
out changing their form. Formed tools 
are of two types, the dovetail tool as 
shown in Fig. 1 and the circular tool 
shown in Fig. 2. The dovetail tool gets 
its name from the dovetail for locking 
it in place in its special holder. The 
circular tool is also held in a special 
holder by a stud, but its cutting edge 
is below its center, as will be explained 
later. 

Some manufacturers order their formed 
tools from shops devoted to that class 
of work, while others prefer to make 
their own. Many shops that have at- 
tempted to make formed tools have not 


Making Formed Tools 


FRED B. JACOBS 


than will work but 1 in. in diameter. 
However, for the ordinary run of work, 
a clearance angle of 10 deg. is gen- 
erally sufficient. 

As the top of a formed tool is flat 
and is set on the center line of the work, 
as illustrated in Fig. 1, and as it is held 
at an angle, it will readily be seen that 
the outline at the top and that on the 
line A-A will vary with the angle. This 
variation is illustrated in Fig. 3. If a 
piece of round stock is cut off on the 
line A-A its section will be circular, but 
if the cut is made on the line B-B the 
section will be elliptical. Thus, change 
of form caused by the angle at which 
the tool is held must always be taken 
into consideration in making formed 
tools. 

As a practical example of the method 
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Fig. 1—The dovetail tool gets its clearance from the angle of inclina- 


tion. 
ting edge below the center. 


Fig. 2—tThe circular tool gets its clearance by having the cut- 
Fig. 3—Why formed tools must have 


contours varying with the clearance angle 


always met with success, due to the fact 
that correct methods were not followed 
and that the special appliances neces- 
sary to carry out the work were not pro- 
vided. However, the special appliances 
are not expensive to make. By follow- 
ing the methods outlined in this article, 
any good toolmaker, by exercising rea- 
sonable care, can make as accurate 
formed tools as can be procured any- 
where. 

A formed tool must, of course, be pre- 
sented to the work at an angle, for with- 
out the clearance thus afforded it will 
not cut. This angle may be 10, 12 or 


15 deg., or even more, depending upon 
the size and the nature of the work. It 
is obvious that work 6 in. in diameter 
will call for a greater clearance angle 


564 


to be followed in making a dovetail 
formed tool, let it be assumed that the 
work it is to do is to produce the part 
A, Fig. 4. Either from a sample of the 
work or from a drawing, matched tem- 
plets as at B and C should be made. 
They should be tool steel, about 2 in. 
thick, and the outlines must be worked 
out carefully and accurately, for upon 
the accuracy of the templets depends 
the accuracy of the formed tools and 
that of the product. 

The next step is to make the master 
tool D. This tool should be about % 
in. thick, and the outline on it must be 
worked out carefully to fit templet B. 
A hole is drilled in the master tool for a 
screw to secure it in the toolholder, after 
which it is hardened and then drawn to 
a medium straw color, it being under- 
stood that the material is carbon steel. 

The fixtures used in planing a dove- 
tail tool are illustrated in Fig. 5. The 
fixture in which the blank for the formed 
tool is held is attached to the shaper 
table, the blank being located by its 
dovetail and secured by screws bearing 
against a gib. The master tool D is held 
in its holder at an angle of about 10 
deg., as shown. The principle involved 
is‘simple; the master tool has the de- 
sired outline on its cutting surface, and 
in transferring this outline to the formed 
tool, the master tool is held at a pre- 
determined angle. Thus it follows that 
when the formed tool is held at the 
same angle in the machine in which it 
is to be used, it will impart the desired 
outline to the work. 
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Fig. 4—Templets and the master tool for making a dovetail tool. 
Fig. 5—In planing the dovetail tool, the master tool is held at a pre- 
determined angle 
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It is obvious that the master tool has 
a negative rake when applied to the 
formed tool. Thus it cannot really cut; 
the best it can do is to scrape. For this 
reason, the outline on the formed tool 
should be first worked out with ordi- 
nary tools until it is approximately cor- 
rect. To expedite this operation, it is 
a good plan to solder templet C, Fig. 4, 
to a bracket in which it will incline for- 
ward at the top at an angle of 10 deg., 
as shown in Fig. 6. With the templet 
thus held at the correct angle, it can be 
used as a guide in roughing out the 
formed tool. 


Lard Oil Recommended 


When the outline is approximately 
correct, the master tool D is set in place 
to complete the operation, as shown in 
Fig. 5. As stated before, the best the 
master tool can do is to scrape. Thus, 
every precaution must be taken to pre- 
vent it from tearing the surface of the 
formed tool, for if that is torn the least 
bit the tool will be useless. For the 
best results, a back-geared shaper, run 
at its slowest speed, should be used. 
Very light cuts should be taken and the 
tool should be well lubricated with 
genuine lard oil. Ordinary cutting oil 
will not answer the purpose, but if lard 
oil is used and due care is exercised to 
run the shaper slowly and to take very 
light cuts, the master tool will scrape 
the outline on the formed tool without 
tearing. 

After the outline has been finished on 
the formed tool, the formed tool is held 
in the fixture illustrated in Fig. 7 and 
the top is planed off. The fixture is 
very simple. It consists of a block to 
hold the tool at the desired angle by 
means of screws bearing against a gib 
on one side of the dovetail. After the 
formed tool has been hardened and 
drawn, it is held in the same fixture in 
the surface grinder for grinding the top 
smooth. This fixture is also used in 
sharpening the tool as occasion requires. 
As considerable expense has been in- 
volved in making the master tool, it 
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FIG.6 











Fig. 6—Reverse templet mounted 

on a bracket at the clearance 

angle. It is used as a guide in 

roughing out the dovetail tool with 
ordinary tools 
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should be carefully preserved, as it may 
be needed when more formed tools of a 
like design are required. 

The method to be followed in making 
formed tools of the circular type differs 
slightly from that used in making dove- 
tail tools. Referring to Fig. 2, it will 
be seen that the cutting edge of the tool 
is below its center. However, this must 
not lead to understanding that the tool 
cuts below the center of the work. The 
line B-B is in line with the center of 
the work. Thus, the toolholder must 
have its hole for the stud above the 
center of the work the same amount 
as the distance between the lines A-A 
and B-B. This is common practice and 
its object is to afford ample cutting 
clearance, but the amount of this clear- 
ance will vary with different machines 
in which the tools are to be used. 

The procedure to be followed in mak- 
ing a formed tool of the circular type 
is indicated in Fig. 8, where A is the 
work to be produced. Matched tem- 
plets B and C are made as in the case 
of the dovetail tool. The master tool D 
is made to fit templet C. A second 
master tool D is made to fit templet C. 
A second master tool F is made from 
the first one and is used to turn the 
form on the circular tool H. Referring 
to Fig. 9, it will be seen that in finishing 
the second master tool, the first master 
tool is held in a holder inclined at about 
10 deg., and that the second master tool 
is held at the same angle in a fixture 





In turning the form on the circular 
tool with the second master tool, the 
master tool must be set below the cen- 
ter the predetermined distance between 
the lines A-A and B-B in Fig. 2. Thus, 
when the circular tool has been put in 
use, when line B-B is brought into line 
with the center of the work, the cor- 
rect contour will, of necessity, be formed 
on the work. 

In using the second master tool to 
turn the form on the circular tool, due 
care must be taken to use very light 
cuts, for a tool of any kind tsed below 
the center is likely to cause the work 
to rise or spring upward, and a heavy 
cut might spring the mandrel on which 
the circular tool is mounted, or break 
the centers of the lathe. Some tool- 
makers rough out circular tools with 
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Fig. 7—Fixture for holding the 
dovetail tool at the clearance 
angle while the top is being ma- 
chined in a horizontal plane. The 
same fixture is used in sharpening 
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Fig. 8—Templets and first and second master tools for making 
circular formed tool. Fig. 9—Fixture for planing the second master 
tool. Both tools are held at the correct clearance angle 





Fig. 10—The line A-A 
shows the correct clear- 
ance angle for the sec- 
ond master tool. Fig. 
11—Fixture for grind- 
ing the cutting face of 
the circular tool. The 
gage B is for checking 
the depth of the gash 
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ordinary lathe tools set above the 
center and use the second master tool 
for finishing only, running the lathe at 
its slowest back-geared speed. 

The object of the 10-deg. angle on the 
second master tool is to give it clear- 
ance, as shown at A-A in Fig. 10. With- 
out this clearance it would not cut prop- 
erly. After the circular tool has been 
turned to shape, it is gashed by cutting 
away the portion indicated by the 
dotted lines. It is then hardened and 
drawn, and after being sharpened it is 


ready for use. In sharpening the tool, 
the fixture illustrated in Fig. 11 can be 
used to advantage. The dotted lines in- 
dicate the metal to be ground off. The 
fixture is attached to the table of the 
surface grinder. The block A is hard- 
ened and the offset gage B is used for 
checking the distance of the cutting sur- 
face of the tool from surface C of the 
block, it being understood that the cor- 
rect relation exists between the surface 
C of block A and the stud on which 


the tool is located. 


Are You Spending Too Much for Power? 


Discussion 


Cc. W. HINMAN 


For economy’s sake users of electric 
power should peruse the late Chester B. 
Lord’s article (AM—Vol. 78, page 365) . 
This information should be widely pro- 
claimed throughout the machinery world 
for consideration, study and action. 

The past 30 years has seen a popular 
demand for individual motor drive. It 
was found on almost every type of ma- 
chine. The idea has lost some ground 
lately, but there are still too many in- 
dividual installations made _ without 
reason born of forethought. The use- 
less expense entailed, and the continued 
waste of power for 30 years, in the name 
of progress, could now be advanta- 
geously used for replacements of obso- 
lescent equipment, which is real progress. 
The promiscuous use of individual drives 
has greatly increased the demand for 
small motors, and while this condition 
could hardly be called “a racket” this 
subject must, nevertheless, be carefully 
handled. Where either the individual 
or group drive is best suited, there is 
no substitute. 


Elevated Motors 


No one is excused for not knowing 
where to apply individual drive or the 
group type. The subject is made clear 
under Mr. Lord’s subheading, “Loss in 
Motor Applications.” It might be sug- 
gested that an inclosed motor is not 
usually employed except where water, 
liquids, grit, chips or other similar con- 
ditions in manufacture prevail. An open 
motor can often be substituted for a 
covered one by elevating it overhead on 
a protected platform. 

The necessity of carrying spare mo- 
tors, depends entirely upon the user’s 
location. If near a large industrial mar- 
ket, where new equipment can easily be 
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obtained by telephone, this problem 
vanishes. On the other hand, a Florida 
motor-driven newspaper press was 
forced to suspend for five days while 
waiting for a motor repair part from 
the North. 

In a certain group drive at Chicago, 
and with great need for production, the 
writer saw 40 operatives laid off on a 
Friday afternoon until Monday morning 
because of a 25-hp. motor failure. This 
indicates that group driving spares are 
even more necessary than individual 
spares. It is obvious, however, after 
reading the article, that the expense in- 
volved in equipping and powering 40 in- 
dividual machines, to avoid one day’s 
loss by a group motor failure, would 
never be profitable. This is true even 
though a week or more were lost. In a 
small town shop the problem resolves 
into other conditions; the ingenuity of 
the management in making repairs, or 
in substituting a motor from a less used 
group if production must proceed. 

In favor of the group drive, the horse- 
power of the motor can safely be 25 to 
50 per cent less than the sum of the 
horsepower required for each individual 
machine, because not all the machines 
are used at one time, and if so, the 
overload would carry it. Individual 
drives for large units, for isolated loca- 
tions, and for manufacturing flexibility 
when introducing new models, are clearly 
special cases. Comparing the power 
factor in large and small motors, the 
torque produced within the air-gap flux 
diminishes more rapidly than does the 
diameter of the gap. 

The article presents facts and figures 
on motor installations that will be ap- 
preciated by many. Some have made 
wrong motor applications because not 
fully understanding these intricacies. 
Several wrong applications can easily 
put a sizable crimp in profits. 








Serial Numbers Which 


Serve Two Purposes 


M. G. DEMOUGEOT 
Assistant Factory Manager, 
International Banding Machine Company 

A system of serial numbers for ma- 
chines, or other products, makes it pos- 
sible to identify quickly the month and 
year in which the item was made or 
shipped. 

This serial system will be found par- 
ticularly convenient to the busy super- 
intendent or manager of a small plant 
because he usually has recollection of 
the approximate time when a certain 
change or improvement on a machine 
went into effect and he may be out in 
the factory where records are not avail- 
able. While he probably would not re- 
member when a machine with an ordi- 
nary serial number was made, he may 
readily figure back by means of the 
system described below, thereby saving 
himself time and inconvenience. 

The letters of the alphabet are used 
to designate the month and year and 
the numerals in rotation are used for the 
machine number. For instance, a new 
machine is completed in January, 1934. 
The first machine completed and 
shipped will be AAI, and if 105 ma- 
chines are shipped during January, the 
last one will be AA105. Machines 
shipped in February will start with 
AB106, in March with AC, etc. Ma- 
chines shipped during the second year 
will start with BA for January, BB for 
February, etc. It may also prove ad- 
vantageous to start with 1, 100 or 1000 
each month. A glance at the serial 
number of a machine will immediately 
show the total number of machines 
made or shipped in any given month. 


Green Machinery 


‘Color as a psychological factor in the 
efficiency of machine operation is now 
receiving attention in England. Con- 
trary to the practice that was started in 
America a few years ago, of painting 
machines with bright colors so they 
would contrast with the dull back- 
ground of the shop, the Armstrong Sid- 
deley car and aircraft engine factory in 
Coventry is using a soft shade of green 
instead of the usual black or gray. Ac- 
cording to Industrial Britain, green was 
chosen because, being in the middle of 
the spectrum, it is most restful to the 
eye. It is argued that men working on 
green machines would do better work. 

Another reason for its choice is that 
it shows oil leaks and dirt which a 
darker color would tend to hide. Green 
machinery, therefore, encourages clean- 
liness and with it efficiency. 
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MA. been" set by a method of trial and 
error. Such a method is entirely satis- 
factory when strictly scientific methods 
of predetermining the cutting speed are 
not in use, but is out of place when the 
attempt is made to secure the maximum 
possible cutting efficiency. Slight varia- 
tions from the most economical tool life 
result in small losses in efficiency, but 
the actual tool life should be held within 
our various iegidanarc*enhsfge pt hot. 
year to try and solve this problem. It 
is a serious one and one that must be 
faced and answered. 

Actually there are two answers. The 
first is to do nothing—just sit back and 
wait until the bills are passed and have 
become law, then take the necessary 
steps to comply with the law. If we 
do this we will have no way of knowing 
what our costs are going to be or how 
much of a burden will be placed on our 
industry. But, obviously, our industry 
will have to bear the cost for the pen- 
sion of our employees and in addition 
thereto the cost of government admin- 
istration with its accompanying Civil 
Service employees, bureaus and what 
not. 


Install Your Own 


The second way to answer the ques- 
tion is to install as soon as possible our 
own pension plan, designed to fit our 
particular company, our particular em- 
polyees and our particular locality, at a 
cost within reason, and properly pre- 
sented to our employees on a basis 
whereby they share in the cost of their 
retirement pension. There can be no 
doubt in anyone’s mind that the latter 
is the best answer. First, we are going 
to get credit for being interested in our 
employees, and what well managed in- 
dustry is not interested in its employees 
and their future welfare? Second, by 
having our employees share with us in 
the cost of their retirement and having 
a proper pension plan, we can avoid 
the many pitfalls found in poorly de- 
signed ones. 

In the development of any machine, 
the first step is the development of the 
idea, followed by a careful engineering 
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Old Age Pensions on a Sound Basis 


G. CHAUNCEY PARSONS 


study, followed in turn by building the 
first experimental machine. It is also 
possible to buy a machine that has 
already been developed by a firm of 
long experience, thoroughly familiar 
with the subject. 

In the proper development of a pen- 
sion plan to fit a specific company’s 
needs, many factors must be taken into 
consideration. Pension plans can be de- 





From his years of experience 
in developing old age pen- 
sion plans for individual 
companies the author points 
out the essentials of sound 
plans and the pitfalls to be 
avoided in installing them. 








veloped to meet all sizes of organiza- 
tions from, roughly, 15 to 20 employees 
upward, and it is among the smaller or- 
ganizations that the need for well-de- 
veloped pension plans is really most im- 
portant because of the close contact be- 
tween management and employees and 
the feeling existing between them. 

A sound pension plan should be 
funded; that is, it should be purchased 
by monthly contributions or premiums 
from both employee and employer 
while the employee is actively working. 
This premium in turn is charged against 
current earnings and not against some 
future earnings. By so doing the cost 
will be materially reduced because com- 
pound interest has a longer time to 
work. 

In the past there have been a number 
of unfunded noncontributory plans, most 
of which have not been successful. 
Therefore, many have been abrogated or 
changed and quite a few reinsured. The 
reasons for reinsuring or insuring from 
the inception are: first, the security af- 
forded by the life insurance company; 
second, the guarantee given for the com- 
pletion of the plan; third, relief from 


the burden on the company for manage- 
ment of the pension fund having the 
executives free to devote their entire 
time to their own business. 


Details of a Pension Plan 


Normal Retirement Age: A fixed age 
should be stated for normal retirement 
and would depend on many factors but 
is usually 65 for males and 60 for 
females. 

Pension Amount: The amount of 
pension payable beginning at normal re- 
tirement should be more than enough 
to meet bare necessities and approxi- 
mate the standard of living to which 
the employee has been accustomed in 
the past. 

From 1% to 2 per cent of salary or 
wage times the number of years of serv- 
ice from the installation of the plan to 
date of retirement will usually prove 
adequate for the amount of pension 
This will also include credit for service 
already rendered of 1 per cent of salary 
times number of years of service. 

Employer's Contribution: The prem- 
ium paid by the employer should be 
adequate to cover current pension re- 
quirements preferably paid monthly and 
not subject to withdrawal caused by 
change of management, mergers or other 
extraordinary circumstances. However, 
there should be a return to the com- 
pany, with interest, under certain con- 
tract restrictions if the employee leaves 
before retirement age. The amount re- 
quired should be approximately 50 per 
cent of the total cost. 

Costs will vary with different em- 
ployers depending upon age groups of 
employees and percentage of females in 
the company’s employ, and will usually 
amount to 8 to 5 per cent of payroll, 
sometimes even lower. 

The cost for the purchase of past 
service credit mentioned above is usu- 
ally paid for in one single premium. 
However, this can be amortized over a 
period of years. The amount again de- 
pends on age groups and length of past 
service. 

Employee's Contribution: This should 
be approximately 50 per cent of the 
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total cost of the pension. If the em- 
ployee leaves or dies before retirement, 
the fund so created plus interest should 
be returned to him or his estate or be 
available to him in the form of a paid- 
up pension beginning at normal retire- 
ment age. Under certain conditions the 
employee would also receive the benefit 
of the employer’s contribution, but only 
in the form of a paid-up pension begin- 
ning at normal retirement age. 

Probationary Period: There should 
be a probationary period before employ- 
ees are admitted to the benefits of the 
pension plan. This will vary anywhere 
from six months to two years, some- 
times even longer. The reason for this 
is to eliminate as far as possible the 
transient employees or the type of em- 
ployees that are only engaged for a 
short period of time, such as extra help. 

Lay-off Privilege: Provision should 
be made in the plan for lay-off so that 
the pension plan can be continued or 
held in abeyance until the lay-off is 
over. Some plants, particularly in the 
automobile industry, have more or less 
seasonal activity. It might be advis- 
able to cover some of these employees 
and without the lay-off provision, it 
would be impossible to do so. 

Protective Provisions: There are cer- 
tain legal aspects that must be included 
in the contract to protect both the em- 
ployer and employee. One of the par- 
ticular points is that provision should 
be made for the cancellation or change 
of the pension plan in the future if nec- 
essary. However, this would in no way 
affect the pensions purchased up to the 
time of change or elimination. The plan 
should be so written that provisions 
would be made for any changing con- 
ditions. 

Privileges: All employees should have 
the privilege on or before retirement 
age of selecting other types of annuity 
forms under certain contract restrictions, 
as no one can foretell what his economic 
condition or family obligations will be 
in the future. The employee might de- 
sire a joint survivorship annuity cover- 
ing himself and wife or himself and 
children, or if he had no dependents, 
he might want a straight annuity which 
would give him a slightly higher return. 

The writer suggests that in each case 
where a pension plan is contemplated a 
most thorough survey be made of the 
operation of the company, the types of 
employees and the type of work in the 
different departments in order that the 
proper recommendations can be made 
to cover the pension requirements of 
the company in a satisfactory manner. 
No two companies will be identical. All 
that can be given in an article of this 
kind is a general summation which 
should be followed by a complete analy- 
sis. Many pension plans have gone on 
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the rocks because they were not cor- 
rectly worked out in the first place. 
Certificates: A certificate or booklet 
should be issued to each participant 
fully explaining the plan in simple langu- 
age so that there is no possibility of 
misunderstanding later on. 


Economic Aspects 


All of us in the past and even today 
have the problem of securing skilled 
and efficient operators for our machines. 
A good operator is an asset because it 
is only by the quality of our work, pro- 
duced at a reasonable cost, that we can 
continue. Our competitors are always 
on the lookout for such men. If we 
provide good working conditions at a 
fair rate of pay and help our employ- 
ees with their savings plans, our com- 
petitors will find it difficult to get our 
men to leave. Further, a satisfied work- 
man is not going to be interested in 
agitation by radicals or others, nor be 
as quick to join in strikes or walkouts 
if he realizes that in doing so he jeop- 
ardizes his future financial independ- 
ence. 

The history of the past few years has 
conclusively proved that most people 
have made haphazard investments even 
over a long period of time, and that 
this method has hardly been productive 
of results or peace of mind. The only 
way we can have peace of mind and an 
independent future is by financial in- 
vestment over a period of years where 
we completely avoid the hazard of loss, 
not only of principal but of interest. 
Fortunes have been made by a few 
through speculation but the great ma- 
jority of our citizens have lost eventu- 
ally through the collapse or partial col- 
lapse of their investments. 

Life insurance has been the one in- 
vestment that has stood the test of time 
and has come through 100 per cent. 
Why not use the life insurance com- 
panies in the future and eliminate the 
hazard? It is only through the medium 
of life insurance that we can set small 
sums aside regularly and keep those 
sums working for us continuously. We 
have all been asked to contribute to 
unemployment funds and relief agencies, 
and a great many of us have had either 
to support or assist in the supporting of 
our relatives. This is not a good con- 
dition and cannot be corrected over- 
night. However, the proper steps can 
and should be taken now to prevent the 
possibility of this condition recurring in 
the future. 

If we can retire our superannuated 
employees on a living wage, the cost of 
which is spread over a reasonable period 
of time, we are going to promote hap- 
piness and peace of mind, we are going 
to add materially to the purchasing 





power of the community, and if we do 
add to the purchasing power of the com- 
munity, we automatically create an ad- 
ditional market for the very goods we 
are making which in turn is of decided 
advantage to the employer. 

We charge off on our books for de- 
preciation of buildings, machinery, 
equipment and we build up a reserve 
for maintenance and replacement. What 
have we done for our man power? 

[The writer has just been informed 
that all pension rates will be increased, 
effective September 1. The increase will 
he 2be lic’? Lner.cent to 18 per cent. 
the approximate time when a certain 
change or improvement on a machine 
went into effect and he may be out in 
the factory where records are not avail- 
able. While he probably would not re- 
member when a machine with an ordi- 
nary serial number was made, he may 
readily figure back by means of the 
system described below, thereby saving 


himself time and inconvenience. 
Wia.t' was s dey suen many bull- 


voiced, hard-fisted foremen considered 
that driving their men to the full ex- 
tent of their energy was shrewd fore- 
manship, but that day has passed into 
history. Industry in general is more 
enlightened, and now everyone knows 
that an unduly fatigued workman is a 
poor workman mentally and physically. 

When the idea of portable tools for 
certain types of jobs began taking hold 
of industry, there was but one chief 
distinction. Either a tool was portable 
or not portable, and that ended the 
matter. Some have seemingly not pro- 
gressed any further than that even now. 
But there is considerable advantage to 
be gained from a careful consideration 
of fitting portable tools to the job, as 
well as stationary machine tools. 

Taking portable drills as a case in 
point, we have them all the way in size 
from about everything a good strong 
man wants to lift down to little fellows 
weighing less than five pounds. Some 
of these smaller ones, fitted out with 
pistol grips and thumb switches, are 
readily manipulated with one hand, and 
for that reason are of especial value on 
many kinds of assembly work, such as 
automobile bodies, airplane and metal 
furniture work. The work can be held 
or steadied in proper alignment with one 
hand while the drill is handled with the 
other. Since this is true, it actually 
seems folly to use a portable drill of the 
heavier type on such jobs. Yet the 
thing is done in some instances. 

Herein lies a logical rule that may be 
adopted with profit: “Where portable 
tools are to be used, use the smallest 
tool that will do the job with satisfac- 
tion.” Observation of that rule will 
hold fatigue to the minimum, and pro- 
duction to the maximum. 
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N THE PAST, the period between 
grinds of a metal-cutting tool has 
been set by a method of trial and 

error. Such a method is entirely satis- 
factory when strictly scientific methods 
of predetermining the cutting speed are 
not in use, but is out of place when the 
attempt is made to secure the maximum 
possible cutting efficiency. Slight varia- 
tions from the most economical tool life 
result in small losses in efficiency, but 
the actual tool life should be held within 
a variation of 50 per cent from that 
giving most economical results for ordi- 
nary conditions. 

Where tables of standard data are 
used, either to predetermine the ma- 
chining times for rate setting purposes, 
or for instructing the machine operator 
as to the speed to be used under given 
conditions, there is no reason why they 
should not be based on a tool life close 
to that giving most economical cutting 
conditions. Such tables are usually 
made up to suit the exact conditions in 
a particular shop, and can easily be so 
calculated as to give an economical 
tool life. Standard data made up for 
general use will naturally be built up 
on the basis of a standard tool life, but 
may be easily modified to suit the con- 
ditions in a particular shop. 

In a previous article, “How Long Be- 
tween Grinds?” (AM—Vol. 77, page 
517), the author outlined a graphical 
method which may be used for the ac- 
curate determination of life between 
grinds. This method, while accurate, 
is somewhat clumsy in application, with 
considerable chance for error in apply- 
ing it to unusual or complicated situa- 
tions, such as those arising when more 
than one operator is assigned to a 
single machine, or when one or more 
operators jointly run a battery of auto- 
matic or semi-automatic machines. 

Further consideration of the problem 
led to the conclusion that a mathe- 
matical solution was possible, and that 
such a solution would be far simpler 
than the graphical solution and more 
accurate. It was previously mentioned 
that Frederick W. Taylor had included, 
in his paper, “On the Art of Cutting 
Metals,” a formula for the determina- 
tion of the most economical tool life to 
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Supplementing his “How 
Long Between Grinds?” (AM 
—Vol. 77, page 517), the 


author presents a mathe- 


matical method for the deter- 
mination of most efficient tool 
life that covers a wide range 


of conditions 


be used under a given set of conditions. 
Study of the derivation of this formula 
has brought out the fact that its use 
secured the minimum overall time, 
rather than the minimum overall cost. 
Inasmuch as the manager of a machine 
shop is interested in securing minimum 
costs rather than a minimum expendi- 
ture of time, this formula does not go 
far enough in the determination of the 
point of most economical operation. It 
is entirely correct where the total cost 
rate, both direct and indirect, for lathe 
operation equals the rates for tool grind- 
ing and dressing respectively. It also 
neglects the effect of variations in the 
tool material, the material cut, and the 
general nature of the cut—that is, 
whether a roughing, a finishing, or a 
precision forming cut is being taken. 
Professor Wallichs, of Aachen, Ger- 
many, has recently extended the appli- 
cability of this formula (Die 60 min. 
Standzeit als Richtwert beim Schruppdre- 
hen, Zeit. des Vereines deutscher In- 
genieure, Band 78, Nr. 9, March 3, 1934, 
page 278) to include the possibility of 
using various tool materials, and various 
metals cut, but has not gotten away 
from the fundamental objection that it 
gives the minimum overall time, rather 
than the minimum overall cost. Par- 
ticularly where the direct labor rates, 
the indirect rates or both vary appre- 
ciably, this point is quite important. 
Large and expensive machine tools are 
usually operated by a well paid, skilled 
mechanic, frequently with one or more 
helpers. For such a tool the indirect 


rate would certainly be much _ higher 









than for a tool grinding machine while 
the direct labor rate would probably be 
appreciably higher for the operator of 
the machine tool than for the semi- 
skilled tool grinder. On the other hand, 
conditions may be different in the case 
where a single operator runs a battery 
of automatic or semi-automatic machine 
tools. Means are required by which the 
tool life on which standard data are 
based for each class of machining opera- 
tions may be accurately calculated. 

It was found that the method em- 
ployed by Barth and Wallichs could be 
extended to give a general equation 
rather than the more specialized equa- 
tions which they had developed. The 
principal difference in the method of 
treatment lies in the use of minimum 
shop costs, in which every machine’ shop 
executive is directly interested, rather 
than minimum machining times, which 
may have little meaning because of the 
differences in wage and indirect rates. 
There are many times when it is profit- 
able to pay much higher tool material 
costs and higher tool grinding costs in 
order to obtain a greater volume of 
work from a large and expensive ma- 
chine. On the other hand it may prove 
profitable to increase the time between 
grindings and consequently decrease 
tool and tool grinding costs when a bat- 
tery of automatic or semi-automatic ma- 
chines are operated by a single operator, 
or by an operator and a set-up man. 

To give a formula having the maxi- 
mum flexibility of application the gen- 
eral case will be considered. Particular 
variations may then be calculated by 
substituting the proper values for the 
various direct and indirect rates. The 
following symbols will be used in de- 
veloping the final formula: 


V = cutting speed, in feet per minute 

M = tool life under cut in minutes be- 

tween grinds 

an exponent which appears to be 

constant for a given set of cutting 

conditions 

R, = labor rate of operator of machine 
tool, in dollars per hour 


n 


R; = labor rate of full-time helpers regu- 
larly assigned to the operation of 
the machine tool being considered 

N; = number of such helpers 

R; = labor rate of machine tool set-up 


man 
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R, = labor rate of operator of tool grind- 
ing machine 

R; = labor rate of operator of tool dresser 

Re = labor rate of helper to tool dresser 

I, = indirect rate applicable to the time 
of the operator of the machine tool, 
and of any helpers in dollars per 
hour 

I, = indirect rate applicable to the time 
of the set-up man for the machine 
tool 

I; = indirect rate applicable to the time 
of the operator of the tool grinding 
machine 

I, = indirect rate applicable to the time 
of the tool dresser and his helper 

O, = indirect rate applicable to the time 
of the operation of the machine 
tool in dollars per hour 

O: = indirect rate applicable to the time 
of operation of the tool grinding 
machine 

O; = indirect rate applicable to the time 
of operation of the forge used in 
dressing the tool 

C = material cost of one tool in dollars 
per grind 

T, = time in minutes to change and set 
one tool 

T, = time in minutes to grind one tool 

T; = time in minutes to dress one tool 

N. = number of grinds per dressing of a 
single tool 


K,, Ko, Ky, etc. = constants for the par- 
ticular set of cutting conditions 
considered 


It .is obvious that the total cost of 
machining any part will be as follows: 


Total cost = cost of handling operations 
+ cost of machining oper- 
ations + setting tools + 
tool material cost per piece 
+ cost of grinding tools + 
cost of dressing tools (1) 


In this equation, for any particular part, 
where tool size and shape, depth of cut, 
and feed are kept constant, and only 
the cutting speed, and in consequence, 
the length of time between grinds, are 
varied: 

Cost of handling operations = 

aconstant = K, (2) 

It is well known that the variation 
of tool life with cutting speed (other 
cutting conditions being held constant) 
follows the following law, which was de- 
veloped by F. W. Taylor, and has been 
checked by many other experimenters: 


VM" = aconstant = kK, (3) 


But the time spent in the actual cutting 
of metal for any particular part, under 
constant cutting conditions, is inversely 
proportional to the cutting speed, or: 


K; 
Machining time = —— (4) 
y 
Substituting the value of V from 
Equation 3 in Equation 4: 
K;M"*" 
Machining time (in minutes) = a (5) 
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For convenience, let K, = K’ and sub- 
3 


stitute in Equation 5: 


Machining time (in minutes) = K,M* (6) 


The total number of tool changes, and 
consequently the number of tools 
ground per piece produced, is obviously 
equal to the total machining time di- 
vided by the tool life between grinds. 

K,M" 
Number of grinds = ——-—— = 
M (7) 
K,M(*—) 


The cost of the machining operations 
per piece produced is then equal to the 
machining time times the total cost 
rate, both direct and indirect, charge- 
able to machine operators and the ma- 
chine tool itself, or: 


Machining cost per piece produced = 
K,M"* 
———- (Ri + NR: +1,+ NI, + O;) (8) 
60 
or 


Machining cost = ——-—- 
[Ri + NR. + 1,(1 +N) + O01) (9) 


The cost of placing, removing and set- 
ting one tool is equal to the time of 
changing one tool, times the total num- 
ber of changes per piece produced, times 
the total direct and indirect cost rate 
chargeable against both men and ma- 
chine tool, or: 

T; 
Tool setting cost = —- KX K,M("—") 
60 
x (R; + Ie + O01) 


or which may be written: 
Tool setting cost = K,M("—') 


rT; 
Es + I: + 0;) (10) 
60 


The tool material cost per piece is 
equal to the tool cost per grind times 
the total number of grinds per piece 
produced or: 


Tool material cost = K,M("—") C (11) 
The cost of tool grinding per piece is 
equal to the number of grinds per piece 
produced, times the time to grind one 
too], times the total direct and indirect 
cost rate chargeable against this time 
or: 


Tool grinding cost = A,M("—*) 


T: 
| sec +09 | (12) 
60 


The cost of dressing tools per piece 
is equal to the number of grinds per 
piece, times the time to dress one tool, 
divided by the number of grinds ob- 
tained per dressing times the total direct 








and indirect cost rate chargeable against 
this time, or: 


Tool dressing cost = K,M("—") 


Ts; 
—— (Rs + Re + 214+ 03) | (13) 
2 


60N 

The factor 60 in Equations 10, 12 and 
13 is introduced to change the time, ex- 
pressed in minutes to hours. 

Substituting the values of the part 
costs from Equations 2, 9, 10, 11, 12 
and 13 in Equation 1, we have: 

K,M* 
Total cost = K, + ————-[R, + NR; 


60 
+1 +8) + Ol + 
K.M("—) E (Ri +1: 
60 


+0:)| + K.M(*—) C 


T: 
+ K,M(*—) E (Ra + 
60 


Is + O02) | + KiM(*—) 


T; 
le (Rs + Re + 21 
60N2 


+ O03) (14) 


To obtain a minimum value for any 
expression, as a single term is varied, 
it is a well accepted method in calculus 
to make the first derivative of the en- 
tire expression with respect to that va- 
riable, and equate it to zero. 

Taking the first derivative of the total 
cost with respect to the tool life be- 
tween grinds, and equating it to zero: 


d(total cost) KnM("—) 
——_——<— =0 = —__—_ [Ri + 


60 
NRz + 1, (1 +N) + 01) 
+ Ke(n— 1) MCs 


1 
—-(R; + I: + 0;) | + 


60 , 
K, (n — 1) M("—») C + 
=«e — 1) M(*—*) - 


—- (Ry +1;+02) | + 
| 60 

K,(n — 1) M(*—*) 

Ze 5 


3 
—-— (Rs + Ro + 2h, 
| 60 N, 


dM 








+ 0» | (15) 


Divide through by KA nM("—»), collect 


terms, and transpose: 
M . + 4 +1,(11+ N) +0 = 
we ‘ 
-—- E (Ri + Ip + 0:) + C + 
n 60 
T: T; 
—- (R, + I; + O2) + ——- (Rs + 
60 60 N 


N2 


Re + 21+ 05 | (16) 


A close analysis of Equation 16 shows that 


M 
— [Ri + NR: + I, (1 + N) + 0) is equal 
by 60 
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our original assumption to the cost of 
operating the machine tool for the pe- 
riod of the assumed tool life between 
grinds which may be indicated by C,: 
T; T: 
Similarly | —- (Rs; + I: + 0:) + C + —— 
60 60 


Ts 
(Ry + Is + O2) 3 (Rs + Re 


472 


+ 214+ 0» | 


which may be indicated by C,, is equal 
to the cost of a single tool change, in- 
cluding the cost of the tool material per 
grind, and the direct and indirect costs 
incident to changing, grinding, and 
dressing a single tool, per grind. 

Consequently Equation 16 may be 
written: 


l—sn 
Cc, = ——- XC; 
n 
or 
C; l1—n 
—s—— (17) 
Ce n 


This shows that, for the most eco- 
nomical tool life between grinds, the 
total cost of operating the machine tool 
for the period of the tool life between 

1—n 
times the 





grinds should equal 
n 


total cost per grind of tool material, and 
of changing, grinding and dressing a sin- 
gle tool between grinds, (18) 
or, to express the same idea in different 
words, to secure a minimum overall cost 
for any machined part, when the 
amount of stock to be removed, and the 
cutting conditions are held constant, the 
cutting speed should be so adjusted that 
the total cost of operating the machine 
tool between successive grindings of a 
single tool, exclusive of the cost of any 
incidental handling operations should 
1—n 
times the total cost of 





equal 
n 


making a single tool change. 

From the above relation, the most 
economical tool life between grinds may 
be determined by first calculating the 
total cost per grind of the tool mate- 
rial, and of changing, grinding and 
dressing a single tool, multiplying this 

1—n 
, and then dividing by 





value by 
n 
the total direct and indirect rate ap- 
plicable to the operation of the machine 
tool. This will give the most econom- 
ical tool life between grinds in hours. 
It will be noted that this expression 
becomes indeterminate when the value 
of n equals or exceeds one, and for this 
reason the equation may only be used 
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Carbon tool steel Steel 
High-speed steel Steel 
High-speed steel Steel 
High-speed steel Cast iron 
Stellite Steel 
Stellite Steel 
Stellite Cast iron 
Tantalum carbide Steel 
Tantalum carbide Steel 
Tungsten carbide Cast iron 


Tyre or Cur VALUE OF n 
Lathe, roughing 0.200 
Lathe, roughing 0.125 
Lathe, finishing 0.100 
Lathe, accurate forming 
Lathe, roughing 0.100 
Lathe, finishing 
Lathe, accurate forming 
Lathe, roughing 0.185 
Lathe, finishing 0.150 
Lathe, roughing 0.150 
Lathe, finishing 
Lathe, roughing 0.160 
Lathe, finishing 0.1380 
Lathe, roughing 0.130 


Lathe, finishing 








when the value of n is less than unity. 
This point is of little importance at the 
present time, as all published values of 
n range between 1/3 and 1/15. 

The value of n may be taken from the 
above table, unless more accurate 
data are available. Little information 
has been found for values of n for op- 
erations other than turning and drilling, 
although there seems to be some indica- 
tion that the values are identical for all 
operations using the same metal for the 
cutting tools, cutting the same material, 
and having the same general type of 
cut. The values of n given for lathe 
operations may be used for all opera- 
tions without substantial error. 

The general formula 16 may be made 
applicable to the special operating con- 
ditions by making the proper assump- 
tions as follows: 

I.—One operator to each machine tool 

(a) Operator does his own tool grind- 
ing, no tool dressing: 

N=O Rs, =R, 1; 

I; = I; 02 = 0; T; 

Then Equation 16 becomes, for this con- 
dition: 


M 1—nr 7, 
— (Ri +1, + 0;) = —— = (R, 


iil 


I, R, = R, 
0 


60 n 60 


” 


+h+0)+C+—(h +h 


60 
+ 0, | (19) 
or 
M 1—nf7T,+T: 
= (Ri + I, T 0;) 2 eS Se 
60 n 60 
(Ri +1,+0) +C (20) 


(6) Operator does his own tool grinding, 
tools dressed by the smith: 

N as 0 R; R, 1; = I; 

I; I; 0; = 0; 

Then Equation 16 becomes, for this con- 

dition: 

M 1—nf T, 

— (Ri + 1, + 01) + ——-] —- (A 
60 n 60 


T: 
+1,+0)+C+—-(Qi +h 
60 


R, =R 


T; 
+ 0,) + ——— (Rs + Re + 21, 
6 


r 


+ 0» | (21) 


which may be written: 


M 1—nf7T:+T7; 
— (Ri +1,+0,) = |- 





60 n 60 
T; 
(Ai +h+0,) +C+—— 
60 N 
(Rs + Re + 21, + Os) (22) 


(ce) Tools ground by the tool room, but 
not dressed: 


N = 0 R; = R, I; = I, Ts = 0 
Then: 


M l1—naf 7, 
— (RK, + 1, + 0;) -—| (Ry 
60 n 60 


T; 
+1,+0:)+C+—(R, +1 
60 


+ O:) (23) 


(d) Tools ground by the tool room and 
dressed by the smith: 


N=0O0 R; = R, I, = 1; 
Then: 
M 1—naf 7; 
yrs (R, - I, T 0;) = —|: =e (R, 
60 n 60 
T: 


+14,+0) +C + —(R, +1; 
60 


T; 
1 02) — ee (Rs + Rs T 2i, 
60 N; 


+ 0» | (24) 


Il—More than one operator on ma- 
chine tool 

(a) and (b) On machines of this 
class, it is not believed that the operator 
should grind his own tools, unless he can 
do so safely while the machine is run- 
ning. 

(c) Tools ground by tool room, but 
not dressed: 

R; = R, 

Then: 

M 

—(Ri+ NR: +(1+N)1+0) = 

60 


I, = I, T; =O 
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l—n T; R, + R, 
oy i (“== +Ih+ 0.) 
n 60 2 
T 


. 
+ C + — (Ry + Is + O2) (25) 
60 


(d) Tools ground by the tool room, and 
dressed by the smith: 
Ri + Re 


eae ae we 


2 
Then: 


M 
—{Ri + NR, + (1 + N) I, + 0) = 
60 ° 


1—nr T, /Ri +R: 
l= ———+h+0, 
n 60 2 
T: T; 
+ C + —-(R, + Is + 02) + —— 
60 60 N 


(Re + Re + 2I4 + 0» | (26) 


I1I—Machines operated by battery, 
with one man operating more than one 
machine. 

(a) Operator loads and unloads ma- 
chines, changes tools, and sets tools, but 
does no grinding of tools. All operator’s 
time charged to loading and tool setting. 
Tools not dressed. 


N=@ R; = R; I, = I, T; =O 
Then: 

MO, 1—afT, 

——- = | — (Ri + I, + 01) 
60 n 60 
T: 

+ C +—-(Ry + Is + O2) |(27) 

60 


(b) All operator’s time charged to 
loading and unloading of machines. 
Machines set up and tools changed by 
tool setter. Tools not dressed. 

N=0 T; = 0 
Ii—sn 


T; 
= ——-| —- (Rs + I: + 01) 
n 60 


T2 
+C+—-(R,i + 1s + 0.) [es 
60 


There are undoubtedly many other 
operating conditions but the derivation 
of Equations 20, 22, 23, 24, 25, 26 and 
28 not only show the method of adapt- 
ing Formula 16 to special conditions, 
but also gives the formulas covering the 
more usual conditions. 

Moderate deviations from the 
efficient operating point will 
changes in over-all machining cost of 
but a few per cent, although it is be- 
lieved that this calculation is sufficiently 
simple to be used, not only to determine 
the basis for the tables of standard ma- 
chining data used in individual plants, 
but also to be used occasionally in the 
determination of the times for individ- 
ual jobs in mass production. 

Detail calculations will be made for a 
number of typical conditions to illus- 
trate not only the method of calcula- 
tion, but also in a general way the 
values which may be expected. 
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I—One operator to each machine tool, 
tool ground in tool room, and dressed 
by the smith with a helper (See Fig. 1, 


and Table I, “How Long Between 
Grinds?”) . 

Then Formula 24 is applicable. The 
following values of rates and times, 
based on the illustration cited may be 


assumed: 


R, =0.65 Re =0.57 Ig = 0.65 
R, = 0.70 I, = 0.65 0; = 1.10 
Rs = 0.75 I; = 0.65 O, = 0.55 
9.7 
0; = 0.85 T; = —- min. 
2 
T; = 1.7 min. N2 = 17 
T; =2.6min. C = $0.0118 


n (roughing) = 0.125 
n (finishing) = 0.100 


Then by substituting in Equation 24, 
for roughing cuts: 


M 1. — 0.125 
— (0.65 + 0.65 + 1.10) = ————— 
60 0. 125 
1.7 
—- (0.65 + 0.65 + 1.10) + 
60 
2.6 
0.0118 + —- (0.70 + 0.65 + 
60 
9.7 
@.65) + ——_—_—_—— (6.75 + 
2x 17 X 60 


0.57 + 2 X 0.65 + 0.85) 
or M = $1.2 


Therefore, the most efficient tool life 
between grinds on roughing cuts is $1.2 
min. A similar calculation for finishing 
cuts using a value of n of 0.100 gives a 
tool life of 40.2 min., for lowest cost 
under the conditions assumed. 


Il—One operator to each machine tool, 
using tool bits ground by the machine 
operator, and not dressed. (See Fig. 3 
and Table Il, “How Long Between 
Grinds?”’) 

Formula 20 is seen to be applicable. 
The following values of rates and times, 
based on the illustration cited may be 
assumed: 


R, = 0.65 T,; = 1.2min. 
I, = 0.65 T, = 2.4min. 
0, = 1.10 C = $0.0108 


n (roughing cut) = 0.125 
n (finishing cut) = 0.100 
Substituting the above values in 
tion 20, we have, for roughing cuts: 
M 1— 0.125 
— (0.65 + 0.65 + 1.10) = _—— 
60 0.125 


12@+2.4 
(0.65 + 0.65 + 1.10) 


60 
+ 0.0 108 | 


Therefore, the most efficient tool life 
between grids, for roughing cuts, is 
0.452 hours, or 27.1 min. A _ similar 
calculation for finishing cuts, using a 
value of n of 0.100 gives a tool life of 
34.9 min., between grinds. 


Equa- 


or M = 271 


I11.—One operator to each machine tool, 





using tool bits ground in the tool room, 
but not dressed. (See Fig. 5 and Table 
Ill, “How Long Between Grinds?”). 
The tool setting time in this illustration 
is much longer than assumed in Case I. 
Formula 23 is then seen to be applic- 
able. The following values of rates and 
times, based on the illustration cited, 
may be assumed: 


R,; = 0.60 0, = 1.10 
R, = 0.70 O, = 0.55 
I, = 0.65 T; = 18.2min. 
I; = 0.65 T, = 2.6 min. 


n (roughing cuts) = 0.125 
n (finishing cuts) = 0.100 
C = 0.0094 
Substituting the above values in 
Equation 23, we have, for roughing 
cuts: 


M 
— (0.60 + 0.65 + 1.10) = 
60 
13.2 
5 (0.60 + 0.65 + 1.10) + 
60 


2.6 
0.0094 + —- (70 + 0.65 + 0.38 | 
60 
or M = 109 


Therefore, the most efficient tool life 
between grinds, for roughing cuts, is 
1.815 hr., or 109 min. A similar calcu- 
lation for finishing cuts, using a value 
of n of 0.100 gives a tool life of 140 
min., or 2.33 hr., for lowest costs under 
the conditions assumed. 

In the past it has been usual in prac- 
tically every instance to set the tool life 
between grinds by the judgment of 
someone more or less familiar with shop 
practice. The extreme variation in re- 
sults between the values employed in 
various shops for substantially equiva- 
lent conditions is an indication of the 
lack of reliability of this method, even 
when employed by competent execu- 
tives. 

Under ordinary conditions it should be 
entirely satisfactory to calculate efficient 
tool life between grinds for each general 
type of operation and to use this life 
when building up tables of standard 
data. In the average plant, this should 
not require at the most more than 2) 
to 30 calculations. Changes should not 
be necessary until some appreciable 
change is made in equipment, tool ma- 
terial or methods of work. 

The foregoing method gives an accu- 
rate, relatively simple method of deter- 
mining the most efficient tool life to 
use for any particular set of conditions, 
on any metal-cutting operation. While 
variations in tool life do not have the 
same proportional effect on cutting efli- 
ciency as variations in other variables, 
particularly tool contour and feed, it 
may be quite possible to reduce ma- 
chining cost five to ten per cent by use 
of the proper value rather than one 
which has been set by judgment only. 
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Epirors 


Purchasing Agentor Chiseler? 


FAVORITE procedure of unscrupulous purchas- 

ing agents is to play one vendor against another, 
even where the cost of the article is an insignificant 
part of the whole machine and the price quoted is 
eminently fair. This practice is especially reprehensible 
where the buying company demands and receives 
prices that enable it to pay large dividends. 

In a case which recently came to notice a small 
concern designed and developed a part for a machine 
made by a large company and sold at a fat profit. 
It quoted a price that covered development and a fair 
profit. The P.A. offered half of the price quoted, 
knowing it meant a loss if accepted. He then tried to 
get a competitor to underbid the price quoted. The 
competitor, with unusual but commendable busines- 
ethics, refused to bid. “Jones developed that for you 
and I wouldn’t copy it. I know you want him to make 
it and are only using me to chisel his price. Jones 
plays the game with me and I refuse to help you chisel 
his price down to a no-profit basis. You have accepted 
an NRA code but you evidently don’t understand its 
principles. Good day.” 

It is a hopeful sign that small concerns are 
realizing that it pays to cooperate. Distrust has been 
replaced by confidence in many cases. Cut-throat 
competition helps no one, and no P.A. of a reputable 
concern should sink to the chiseler class. That is not 
the way to help recovery. 


Closer Limits 


FEFYUOSE ECONOMISTS and pseudo-economists, in 
Washington and elsewhere, who talk glibly of over- 
capacity in American industry overlook one important 
factor—probably they never heard of it and would 
not understand it anyway. This factor is the steadily 
harrowing range of manufacturing limits of accuracy, 
which has resulted from our wider engineering know- 
ledge and our improved shop technique. 
Does anyone think that the big re-equipment 
programs of the automobile builders, or the makers of 
sheet and strip steel, are undertaken because of any 
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other reason than sheer necessity? If so he had better 
study the facts. 

Manufacturers of sheet steel products such as 
automobile bodies and domestic refrigerators de- 
manded wider sheets and ones with better surfaces. 
Existing rolling mill equipment would not produce 
them. Hence the millions that have been spent by the 
big sheet mills in the past few months. 

An extensive modernizing program by one of 
the big motor car companies resulted in some econ- 
omies through labor saving, but that was not the 
main purpose of the program. In order to secure the 
car performance demanded by sales competition the 
engineering department specified closer limits on car 
parts. The production department with its existing 
equipment could work to thousandths but not to 
“tenths.” Modern, accurate machine tool equipment 
was the only answer, and it was purchased forthwith. 

Refinement of design and manufacturing meth 
ods is sweeping through industry, and will continuc 
to prevail until our type of civilization starts to decay. 
As it spreads, it makes obsolete more and more of the 
manufacturing equipment which goes to make up the 
alleged over-capacity of industry. One day soon we 
shall wake up to our shortage of adequate production 
equipment, and then the equipment industries will 
have their hands full. 


Pensions 
ENSIONING for faithful service has long been 


a principle accepted by government and by large 
corporations. For in spite of instances of callous dis- 
regard for those who have helped to produce divi 
dends, we have many shining examples of appreciation 
and benevolent intent. And what is more natural 
than that those who have built up and maintained 
pension funds against ail inroads prefer their own 
method to administration by others? 

Even the best of concerns, however, sometimes 
run their course and pass out of the picture. Those 
who follow the founders in the management fail to 
note changes in business conditions, and that their 
products are no longer vital. When this happens those 
who have served them through the vears lose out on 
the pensions upon which they depended for their old 
age. 

It is for this reason, as well as to control the 
fly-by-night or otherwise unscrupulous employer, that 
accident compensation was taken out of the hands of 
the individual employer. Insurance companies or sim- 
ilar institutions, whose many clients enable them to 
average their losses, practically eliminate the risk of 
individual failure. 

While appreciating the excellent work done by 
some of the railroads and other large concerns with 
their pension systems, the feeling is growing that com- 
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plete safety to the employee can only be secured by a 
grouping of the risks outside of the company itself. 
It is for this reason, rather than as a criticism of the 
good done in many cases, that there is a trend away 
from leaving the pension fund entirely as the responsi- 
bility of any one business organization. Greater safety 
is assured by grouping the risks in one or more well 
managed institutions. Unless pensions are secure they 
are a bitter disappointment, and good reason for dis- 
satisfaction with the economic system that permitted 
their failure. 

Old age pensions are more likely to get immedi- 
ate consideration by the next Congress than is unem- 
ployment insurance, although there is real danger that 
laws forcing the latter may go through, too. Our arti- 
cle on old age pensions on an actuarial basis, which 
appears on another page, gives sound advice to those 
who may be wondering what to do. 
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Washington—Roosevelt returns to Pacific Coast and 
conducts speechmaking campaign back to Washington 

Swanson advocates 20 per cent cut in all 
navies in reply to Japan’s protest against armament 
ratios . . . ICC orders inquiry into air mail costs, 
believed to be too low . . . CCC enrollment 
reaches high mark of 360,000 President is 
told, as he surveys drought ravages, that loss will 
reach five billions Morgenthau sends 3,200 
men into 15 districts to enforce the revenue laws and 
stop bootlegging Roosevelt promises farmers 
in Northwest drought area to do everything possible to 
relieve the situation . . . Johnson orders em- 
ployvers in 15 retail trades and services in towns under 
2,500 relieved from code obligations . . . Indus- 
trial Appeals Board, successor to the Darrow Com- 
mittee, meets for first time. 


Foreign—President Hindenburg dies at 86 and Hitler 
becomes absolute dictator as he adds late president's 


functions to his existing ones . . . French and 
Russians disturbed at possibilities of aggressive action, 
British and Italians calm . . . Austria executes 


murderers of Dollfuss and government seeks support 
of Social Democrats in its fight against Nazis 
Revolution plots and bombs traced to German sources 
French 3,000,000,000-franc loan  undersub- 
scribed . . . Schacht, opponent of devaluation, 
succeeds Schmitt, advocate, in Nazi cabinet and moves 
for regimentation of industry Mussolini moves 
his Fascist leaders around to keep them from getting 
too ambitious Interned Austrian Nazis planning 
Earl Beatty urges Britain to 
scrap London treaty and build big navy . . . Hitler 


new revolution 
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asks for peace at Hindenburg funeral . . . Austria 
accepts Von Papen as German minister, but empha- 
sizes that he will be treated as any other envoy of 
equal rank. 


Finance—Twenty-eight Detroit bankers indicted by 
Federal grand jury in aftermath of bank failures of 
last year — Treasury expected to make drastic 
changes in rules governing depreciation allowances 
Stock exchange firms hold “town meeting” to 
discuss plans to promote business . . . Census 
Bureau mails 16,000 questionnaires to small business 
men and companies to ascertain credit and capital 
structures and requirements Bankers looking 
for larger borrowing in the fall Federal Re- 
serve reports first loans to industry, total $5,000,000 
; Treasury printing silver notes as fast as pos- 
sible, $24,000,000 now ready R.F.C. reports 
41 industry loans totaling a little over $4,000,000 
Senate Banking and Currency Committee issues 
report condemning practices of investment bankers 
during 1920’s in floating foreign securities 
General Motors declares 25-cent regular quarterly and 
50-cent extra dividend. 


Industry—Burlington orders two more Zephyr type 
stainless steel trains from Budd to operate between 
Chicago and Minneapolis-St. Paul Means work 
for 500 men National guardsmen raid labor 
union headquarters in Minneapolis Overnight 
coast-to-coast air service, eight hours faster than air 
mail, starts successfully Sikorsky S-42, huge sea- 
plane for Pan American Airways, breaks all records by 
wide margins Gulf, Mobile & Northern orders 
two 3-car light weight trains, non-articulated and with 
Diesel-electric drive, and an extra streamlined coach 
from American Car & Foundry Illinois Central 
buys 11 diesel-electric switchers Hudson Motor 
Car employees withdraw their local union from A. F. 
of L. saying they want to do the fair thing by the man- 
agement and want their affairs handled by men inside 
the industry . . . G. E. starts work at Erie on elec- 
trical equipment for 11 new P.R.R. passenger locomo- 
tives, 5 to be completed at Erie, the rest at Altoona 
. Green threatens confiscation of plants if industry 
does not re-employ more jobless . Kohler says he 
may have to move plant if labor trouble continues. 


Trade—New heat wave scare drives grain prices up, 
draws speculators from stock exchanges to the grain 
pits . . . Abnormal slaughter of starving cattle 
wrecks hide and leather markets Cotton joins 
other commodities in upward price climb. 


Indicators—Steel production holds about even, some 
authorities reporting a slight rise, others a drop 
Carloadings and electrical power output recede moder- 
ately . . . Business Week’s index drops to 60.3. 
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Ordnance Department Prepares 


to Reequip Arsenals 


WasHiIncTon—With $2,309,491 from the 
Public Works Administration, the ord- 
nance division of the Army is rapidly 
formulating plans for modernization of 
its arsenals to meet immediate require- 
ments. Practically every type of ma- 
chine tool is to be purchased, but the 
heaviest ordering will be general purpose 
machines of various sizes. 

Although buying of equipment will 
be done centrally, from the ordnance 
division’s offices here, heads of the va- 
rious arsenals have been called upon to 
submit lists of needed equipment. These 
requirement lists have already started 
coming in and officials of the division 
report that they will be much greater 
than the PWA money will cover. 

Purchases are to be made by a board, 
headed by assistant chief of ordnance, 
Brigadier General H. W. Schull, and 
composed of the heads of the various 
arsenals and others. Membership of 
the entire board has not yet been 
named. This board will draft specifica- 
tions, send out circular proposals and 


open the bids submitted. In the past 
purchases have been made directly by 
the arsenals. Under this scheme, how- 
ever, the arsenals will inspect machines. 

Although machime tool salesmen are 
already descending upon ordnance divi 
sion offices here, officials state that they 
will have to do their selling at the va- 
rious arsenals. The first meeting of the 
purchase board will probably be held 
about the middle of August, but pre- 
liminary bid data is being worked on 
now. 

Commenting on the PWA appropria- 
tion, Major General W. H. Tschappat, 
chief of ordnance, said that he was satis- 
fied that the money will enable the di- 
vision to bring arsenal machinery up to 
date as far as immediate use is con- 
cerned. He stressed that no attempt is 
being made to equip them for war-time 
purposes, which is their main use. Es- 
tablishment of the purchase board is to 
insure that the Army will obtain the 
widest competition on the class of arti- 
cles needed. 


Exports of Machinery During June, 1934 








June 1934 May 1934 June 1933 

Electrical machinery and apparatus. ...........-...-.--00s0++ $5,491,025 $5,263,026 $3,100,134 
Power generating machinery (except automotive and ‘electric).. 634,316 461,843 357,732 
Construction and conveying machinery...............-..++++. 417,374 486,232 185,126 
Mining, well and pumping machinery..................+.+++++ 2,379,810 1,431,632 782,941 
Power-driven, metal-working machinery..................eee+- 1,595,489 1,596,546 449.610 
Other metal-working aaaaty ; is sii Gelchia hh adits wilipeitae es 196.276 168,193 £1,016 
549,121 591,322 390,735 


Textile machinery.......... 








Exports of Metal-W orking Machinery During June, 1934 








June 1934 May 1934 June 1933 
Engine lathes... . — eer reen ; sotto ides $189,114 $43,777 $13,674 
Turret lathes. . .% aiie hava elica & waaemare : 113,728 54,949 4,744 
EE Oe ee ee eee 82,541 29,109 13,328 
Vertical boring mills and chucking ONS" LGR TRAE 71,994 34,906 10,925 
Thread cutting and automatic screw machines. . 145,491 109,743 30,491 
Knee and column type milling machines. . . . 23,559 62,411 3,409 
Other milling machines ale ee aad bin ak i teer i a au eee 137,838 187,109 13,573 
es os cae tbeewawheGeiewiseeresteées 140,723 115,210 31,872 
I EEOC 7,229 18,177 14,443 
ns. eck beeweseere dawns 15,297 21,076 . 
Other drilling machines 63,543 82,478 20,431 
wi pra is ier area SAE 10,598 32,899 4,500 
Surface grinding machines : 34,331 28,788 11,132 
External cylindrical grinding machines 42,580 58,717 15,164 
EELS ETE RE 65,141 71,358 4,742 
Tool grinding, cutter-grinding, and universal grinding r machines. . . 39,756 54,473 24,937 
Other metal-grinding machines ; Leaks wes 33,476 75,595 12,665 
Sheet and plate metal-working machines 78,574 87,345 41,697 
Forging machinery............. ; 53,083 75,799 17,712 
Rolling mill machinery. .. . he le 42,781 108,379 48,999 
Foundry and molding equipment aie : 22,618 46,901 17,748 
Other power-driven metal-working machinery and parts ' 181,494 197,347 93,424 
Other Metal-W orking Machinery 
Pneumatic portable tools 66,475 56,610 24,574 
Other portable and band or foot opere ted metal- working machines 
i heteieds 406bone% fudéceata ~WisGeaewieeues 42,649 46,425 18,265 
Chucks for machine tools... ..............cccsceuseeces 11,259 11,003 3,127 
Machine operated pipe and thread cutters, stocks, dies, tape and 
other machine-operated tools 42,857 36,842 21,213 
Other metal-working machine tools........ . hpanenkede ans 33,036 17,313 13,837 
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Merger Proposed for 
Metal Trade Unions 


At a recent meeting of the Cleveland 
Metal Trades Council, a movement was 
started to merge all metal trade unions 
affiliated with the American Federation 
of Labor into one large group. Thirty- 
nine local and federal unions unani- 
mously adopted a resolution urging the 
merger. 

It was proposed to establish district 
organizations under one general consti- 
tution and one set of general officers, 
granting each district self-government 
under the 
grand lodge. The 
membership, which 
more effective action in the case of 
lockout or strike, was pointed out. 

James P. McWeeny, president of the 
Cleveland Metal Trades Council, ap- 
pointed George A. McKinnon, 
secretary, James Stanley, of the mould- 
ers union, Harold Richards, automobile 
and shop painters, and John Olchen, 
trustee of the machinists union, as a 
campaign for 


general supervision of the 
advantage of one 
would make for 


council 


committee to direct the 
the merger. 


Engineering Council 
To Meet in January 


According to an announcement by 
Frederick M. Feiker, executive secretary, 
the annual meeting of the American 
Engineering Council will be held in 
Washington January 10, 11 and 12, 1935. 


Farm Equipment Exports 
Gain in First Half 


During the first half of 1934, foreign 
shipments of farm machinery were 
greater than for any similar period since 
1931, according to the Department of 
Commerce. Exports were valued at $10,- 
078,768 compared with $5,428,377 for 
the first half of 1933, an increase of 85.7 
per cent. 

The bulk of this trade was made up 
of shipments of tractors and parts which 
amounted to nearly 54 per cent of the 
total. Wheel tractor shipments, total- 
ling 2,358 units as against 919 units in 
1933, showed an increase of 157 per cent 
with respective values of $1,762,603 and 
$750,911. Tracklaying tractors did even 
better, totalling 1,115 units valued at 
$2,080,862 compared with 328 units val- 
ued at $611,903, a gain of 240 per cent 

both number and value. 

Foreign trade in implements of cul- 
tivation was also excellent, the value of 
this group being $1,509,684 compared 
with $812,721 in the first six months of 
1933, an increase of 85 per cent. 
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Wasuincton—Eyes are turned toward 
the capital with the President home, his 
long sea voyage and _ trans-continental 
journey at an end. The approach of an- 
other election day finds business confi- 
dence at a low ebb caused primarily by 
uncertainty as to government action. 

Will industry be saddled with expen- 
sive social programs of which the railroad 
pension legislation may be a forerunner? 
Will the federal government further ex- 
tend its competition with private invest- 
ment as in the case of the utilities? Will 
the New Deal spending spree end in a 
headache of taxation in which business 
will be a vulnerable target? 

These are the questions which retard 
the long term commitments involved in 
the purchase of industrial equipment. 
The fear is not so much that the “profit 
but that it 
motivating 


removed 
much 


motive” may be 
may 
through levies and restrictions. 

However, there is evidence that Wash- 
ington is fully aware that in the last 
analysis it must depend on private enter- 
prise for reemployment and recovery. 
Pressure on the “little fellow” is being 
relieved as exemplified by the recent rul- 
ing relaxing NRA restrictions on certain 
classes of employers in towns of 2500 
or less. The “little fellows’ forum,” as 
the new Industrial Appeals Board has 
been designated, has begun to function 
under its chairman, Amos H. Peaslee. 
Hope has been expressed that the re- 
treat from regimentation will extend to 
the big fellow, capable of supporting 
mass employment and of releasing im- 
portant purchases. 

Compliance difficulties also afford a 
practical reason for a new NRA policy. 
General Johnson’s threat to reverse 
Deputy Glancy’s settlement of the 
Harriman Mills case has tended to add 
to the uncertainty. The emphasis on 
the Blue Eagle is probably lessening its 
value as an emblem of enforcement, 
leaving the famous Executive Order 
6,646, regarding requirements for get- 


be made less 





Industry Awaits Clarification 
of Administration Policies 


ting government contracts, as NRA’s 
strongest weapon. Perhaps the greatest 
problem may be found in the judge’s 
remarks, in granting the Greif Co. its 
injunction, that the company had sought 
honestly to find out the rules of the 
game and could not learn them at NRA. 

Changes in the NRA set-up continue 
with the resignation of Keith S. Me- 
Hugh, deputy administrator in charge 
of real estate and finance, who returns 
to the American Telephone and Tele- 
graph Co. K. H. Ammerman_ was 
shifted from head of the automotive sec- 
tion to take over Mr. McHugh’s duties, 
while J. D. Roberts, formerly president 
of Roberts, Nash and Nash Automobile 
Co., Philadelphia, has been appointed to 
fill Mr. Ammerman’s place. 

Lt. David H. Tulley has been ap- 
pointed deputy administrator in charge 
of paper and pulp codes in Division 3. 
Lt. Tulley, an officer in the Corps of 
Engineers, was detailed to NRA by the 
Secretary of War. 

Another cause of business uncertainty 
lies in the recent nationalization of silver 
at 50.01 cents an ounce. After nature 
had helped the administration to raise 
farm prices, some observers believed that 
the New Deal dollar would be stabilized. 
The silver move, however, reopens the 
monetary question, if it were ever closed, 
and leads to conjecture as to the chances 
of preelection inflation, possibly after 
Treasury financing has been completed 
in September. 


Administration Appoints 
Code Representative 


Government representatives to indus- 
trial code authorities recently announced 
by the National Recovery Administra- 
tion are as follows: 

Caster and floor truck manufacturing 
industry—Daniel L. Morris, formerly 
special assistant to the United States 
Attorney General. 


Metal-W orking Code hearings Scheduled 








Deputy 
Date Place Administrator Association 
Aug. 15 Willard Hotel J. G. Cowling Gray Iron Institute (application for 
exemption) 
Aug. 17 Raleigh Hotel N. W. Foster National Refrigerator Manufacturers 
(amendments) 
Aug. 20 Willard Hotel J. G. Cowling American Washing Machine Manufac- 


turers (amendments) 












Cutting die manufacturing industry— 
William Henry Smith, formerly with the 
United Shoe Machinery Corporation and 
later associated with Charles Jeffries & 
Co., bankers. 

Fan and blower industry, and the unit 
heater and unit ventilator manufacturing 
industry—C. Theron Van Dusen of the 
Detroit Edison Company. 

Hog ring and ringer manufacturing in- 
dustry—Alan Jay Parrish. 

Cylinder mould and dandy roll indus- 
try—Major F. H. Miles, Jr., assigned to 
special duty in the War Department in 
connection with procurement and _ plan- 
ning activities. 

Diamond core drill manufacturing in- 
dustry—A. A. Ainsworth, formerly gene- 
ral western manager of the David Wil- 
liams Companies. 

Artistic lighting equipment manufac- 
turing industry and the paper box ma- 
chinery industry—Sidney F. Ross, archi- 
tect. 

Contractors’ pump industry, 
power equipment industry and the roll- 
ing machinery and equipment industry— 
R. E. Polk, vice-president and general 
manager of the Equitable Sales Co., a 
subsidiary of the Philadelphia Co. 

Power transmission industry—E. G. 
Vail, formerly president of the Gurney 
Refrigerator Co. and now executive sec- 
retary of the household ice refrigerator 
code authority. 


water 





A.S.A. Sets Up 
Advisory Committee 


According to a statement by Howard 
Coonley, president of the Walworth Co. 
and president of the American Standards 
Association, nine of the nation’s indus- 
trial leaders have been named to mem- 
bership on the Advisory Committee of 
the A'S.A. The new committee will in- 
dorse the wider phase of standardization, 
namely, the inter-industry functions of 
national standards. 

George B. Cortelyou, president, Con- 
solidated Gas Co., who served as post- 
master general and later as secretary of 
the treasury, will be chairman of the Ad- 
visory Committee. Other members are: 
Sewell L. Avery, chairman of the board, 
Montgomery Ward & Co., president U. 
5S. Gypsum Co., Lammot duPont, presi- 
dent, E. I. DuPont de Nemours & Co., 
chairman, General Motors Corporation; 
Walter B. Gifford, president, American 
Telephone & Telegraph Co.; Henry LI. 
Harriman, president, Chamber of Com- 
merce of U.S.A.; W. A. Irvin, president, 
U. S. Steel Corporation; James H. 
McGraw, chairman of the board, 
McGraw-Hill Publishing Co.; Gerard 
Swope, president, General Electric Co.; 
and Daniel Willard, president, Baltimore 


& Ohio Railroad. 
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Detroit Feels Belated 


Seasonal Decline 


Derrorr—Though sales in the last half 
of July failed to maintain the rate set 
during the first half of the month, the 
recession has been moderate. The out- 
look for August is for a reduction from 
July. Figures released by R. I. Polk & 
Co., indicate that 223,642 passenger cars 
were sold in June, more than any other 
month in 1934 and 28 per cent more 
than a year ago. This contrasts with a 
normal seasonal decline of 5 per cent 
under May totals. 

N.A.C.C. states that 1933 sales of 
passenger cars and trucks exceeded 
those of 1932 by 39 per cent. The De- 
partment of Commerce estimates a de- 
cline of registrations of 1.2 per cent 
January 1 this year over January 1 last 
year, the increase in production and 
sales being caused by replacement de- 
mands rather than original purchases 
up to that time. 

Production declined the week of July 
28 about 6,000 units under that of the 
previous week. The week ending August 
t showed a further reduction of over 
800 units according to Cram’s estimates. 
In this latter week Chevrolet, De Soto, 
Oldsmobile, Pontiac, Hudson and Hup- 
mobile showed slight increases. July 
output ran about 15 per cent under 
June which checks with suppliers’ esti- 
mates of a 15 per cent reduction re- 
ported in our last number. It thus 
apears that the stimulus afforded by 
price reductions two months ago is be- 
ginning to wane. Increased activity 
with new model work is a natural con- 
sequence of a decreasing sales curve. 
Much large die work has already been 
let, with a few of the larger tool and 
die shops in Detroit reported taxed to 
capacity. Several new models will be 
anounced before the first of the year; 
reductions in production schedules in 
some cases are to permit dealers to clear 
out present models in anticipation of 
changes shortly to be made. 

Labor relations in the tool and die 
making trades are at present satis- 
factory and are expected to remain so 
through the first of the year. The tool 
shops must follow the lead of the auto- 
mobile plants in their demands for main- 
tenance of the open shop since these 
plants are their principal customers. 
The interests of the shop owners and 
toolmakers are one in keeping new 
model work in Detroit. 

A change in the automobile labor set- 
up is evidenced in the withdrawal, 
August 4, of members of the Hudson 
Motor Car Co. local from A. F. of L. 
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affiliations; it is the intention of the 
workers to deal with the company 
through their own representatives. 
Workers in other cities in the Detroit 
area are considering like action. 

Abandonment, because of worker re- 
quest, of the bonus method of wage pay- 
ment in favor of the day rate, men- 
tioned in the last number, is evidence 
that satisfactory adjustments are being 
made between managements and their 
workers. One plant manager states that 
management's energies have been so 
taken up with design and sales prob- 
lems in the past that they did not real- 
ize the wealth of ideas to be tapped by 
closer relations with employees. The 
manager of another of the larger units 
stated that management willingly ac- 
cepted the particular solutions adopted 
for many of the questions brought up in 
works council meetings, and they are 
glad to have the workers’ help and view- 
point. 

One of the council plans in use by a 
large unit in the industry provides for 
equal worker and management repre- 
sentation, the management members 
being the plant engineer, the personnel 
director and others in charge of major 


functions. Dissatisfaction of workers 
with ventilation, as an example, may be 
immediately adjusted with management 
heads of the function in question. 

On August 4, an order was issued by 
the code authority for the motor ve- 
hicles retail code permitting sales to 
government units at less than list prices. 
While the results of this are not evi- 
dent, it is considered in some quarters 
as an indication of dropping price fixing 
for the general public. Removal of the 
fixed trade-in value on used cars would 
benefit the sales of medium and high 
priced cars. This relaxation follows the 
conviction last week of a New York 
City automobile dealer under the State 
Enabling Act who sold an automobile 
last February for $50 less than the list 
price. Code difficulties are likely to de- 
velop shortly over the designation of 
cars on the line as 1935 models in order 
to permit dealers to clear out existing 
stocks at reduced prices. 

Major investments in equipment and 
expansions are being held in abeyance 
because of uncertainty as to price 
trends, likelihood of code changes and 
the course of profits. As examples, one 
$500,000 program is so tied up, and a 
small parts manufacturer states that 
items for a $40,000 investment in heavy 
equipment are listed but await the 
course of events. Second quarter earn- 
ings in the industry were not so great 
as expected because of various items of 
increased cost. 
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® Although signs of improvement 
in machinery and machine tool 
sales are scattering, like some of 
the showers in the drought area, 
they do exist. Special equipment is 
easier to sell than the standard 
variety in most districts but sales of 
planers and even a boring mill have 
been closed this month. The bright- 
est spot in the machine tool pros- 
pect list is still the projected ex- 
penditure of several millions for 
Army and Navy arsenals and shops. 
® Distributors in the Eastern terri- 
tory are divided in their opinions 
on machine tool business. Some 
have been doing better in the past 
fortnight, others not so well. A 
few sales are reported from Pitts- 
burgh, but there are no signs yet 
of the hoped for fall revival. Cleve- 
land feels that the bottom of the 
summer slump has been passed and 
is looking for fall business up to 
the spring levels. August is ex- 
pected to be at least as good as 
July. Employment is down. 


® Supply business is a bit better in 
Detroit and a few machine tools 
have been sold. There is plenty of 
optimism and some real programs 
are expected to break soon. The 
strike of the pattern makers is 
sending work to other cities and is 
disturbing the manufacturing situa- 
tion. No signs of a pick-up have 
been seen in Indianapolis, but a 
few orders have been placed and 
sentiment is improving. Cincinnati 
is very quiet and some of the ma- 
chinery people there are not very 
hopeful of a fall recovery. 

® The slump continues in St. Louis 
and there are few indications of 
improvement. Except for a fortu- 
nate exception or two Chicago dis- 
tributors have found the last few 
weeks very dull. Some are opti- 
mistic over the future, others not. 
Milwaukee reports a slight pick-up 
in both orders and inquiries but is 
faced with a concentrated labor 
union organizing drive which has 
already forced strikes. 








Export-Import Bank Ready 


to Finance Foreign Trade 


PAUL WOOTON 


Washington Correspondent, American 


For the past four years, American 
foreign traders, especially in the dur- 
able goods industries, have been urging 
the necessity for longer credit terms in 
doing business abroad. Other nations, 
including our leading competitors, have 
possessed these facilities and, more es- 
pecially during the depression, have 
taken full advantage of their situation 
to provide a cushion of credit exten- 
sions to their customers—and 
with which we have been unable to com- 
pete on even terms at a time when we 
most needed the business. 
Accordingly, when the present admin- 
istration had had a sufficient oppor- 
tunity to study the basic facts affecting 
devised 


ours— 


our former trade situation, it 
an institution to meet this need, known 
as the Export-Import Bank. The pur- 
pose of this institution was stated on 
February 2, when the executive order, 
creating the first bank, was issued, as 
being “to aid in financing and to facili- 
tate exports and imports and the ex- 
change of commodities between the 
United States and other nations, or the 
agencies and nationals thereof.” 

The general plan of the bank in- 
volved the ownership of its capital stock 
entirely by the government, and _ in- 
cluded the authorization to conduct a 
general banking business along lines, as 
comprehensively specified below, _per- 
mitting it to provide a more flexible 
type of credit accommodation required 
by the current conditions and supplied 
by corresponding banks and_ financial 
agencies in other countries. 


Debts Cause Delay 


At the outset, it became necessary to 
differentiate between the countries in 
respect to which this credit and trade 
assistance was to be effected. The First 
Export-Import Bank was organized par- 
ticularly to handle transactions with 
Russia, since the unique situation ex- 
isted with that country that all transac- 
tions must perforce be carried on with 
the Soviet Government or with a direct 
agency of that government. By passing 


the Johnson Resolution, however, Con- 
gress has forbidden the further exten- 
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sion of credit to defaulting governments, 
and inasmuch as the Attorney General 
has held the Soviet Government to be 
in default, the of the bank 
are necessarily suspended, pending a set- 
tlement of this issue. 
Meanwhile, the Second 
port Bank, which formed 
similar special circumstances to handle 
transactions with Cuba, and did con- 
summate a $4,000,000 silver transaction, 
involving the purchase of minted silver 
for Cuban subsidiary coinage, at length 
became the medium of extending activi- 
ties and granting credit on behalf of 
American export and import trade in 
respect to transactions with all other 
countries. On July 30, the trustees of 
the Second Export-Import Bank issued 
a general policy statement, which offici- 
ally set forth the guiding principles 
under which these new facilities should 
be made available for short-term, inter- 
mediate and long-term credits. This 
statement should be studied carefully by 
members of the metal-working indus- 
tires, whose foreign business is bound 
to be significantly affected by its terms. 


activities 


Export-Im- 


was under 


I. PURPOSE 
The certificate of incorporation of Sec- 
ond Export-Import Bank of Washington, 


D. C. (hereinafter called the “Bank’’), 
states that the object and purpose of 
said Bank “is to aid in financing and to 


facilitate exports and imports and the ex- 
change of commodities between the 
United States and other nations or the 
agencies or nationals thereof.” 


Il. GENERAL POWERS 


“In connection with and in furtherance 
thereof’ the Bank is authorized to do a 
general banking business; * * * to pur- 
chase, sell, and negotiate, with or without 
its endorsement or guarantee, notes, 
drafts, checks, bills of exchange, accept- 
ances, including bankers’ acceptances, 
cable transfers, and other evidences of 
indebtedness ; to purchase and sell securi- 
ties, including obligations of the United 
States or of any State thereof; * * * to 
accept bills or drafts drawn upon it; to 
issue letters of credit; to purchase and 
sell coin, bullion, and exchange; to bor- 
row and to lend money; and to do and to 
perform the necessary functions permitted 
by law to be done or performed in con- 
ducting said enterprise or business.” 
lif. APPLICATION FOR CREDIT OR 
OTHER ASSISTANCE 


Any exporter or importer may apply 
directly or through any commercial bank. 
Such banks should be prepared to coop- 
erate in making required investigations, 
and if necessary to undertake collections 
for the Bank. Opportunity will be given 
to commercial banks and financial insti- 
tutions to participate in special loans. 


IV. TERMS 


1. Short-term credit (less than 180 
days). Since the Bank expects to supple- 
ment, rather than to compete with exist- 
ing sources of export and import credit, 
short-term credit will be granted only 
when unusual circumstances indicate that 
commercial banks cannot handle the 
business. 

2. Intermediate credit (180 days to 12 
months). The Bank will endeavor to 
supplement any existing credit facilities 
in this field on terms and conditions 
which are considered advisable for the 
specific credit proposed. 

3. Long-term credit (1 to 5 years). The 
Bank will endeavor to offer long-term 
credit facilities to American exporters or 
importers on proposals which require 
financing over a period of not more than 
5 years. 

4. General: 

(a) A charge of three-fourths of 1 per 
cent in excess of the rate (now 4 per 
cent) paid by the Bank to the Recon- 
struction Finance Corporation will be 
made for intermediate term paper with 
full recourse on applicant or accepter 
For long-term paper, the minimum charge 
will be 1 per cent in excess of such rate 

(b) The Bank is interested primarily in 
assisting nationals of this country to 
finance export or import transactions. It 
is not interested in transactions involving 
it directly with foreign exporters or im- 
porters except as outlined in V. below. 

(c) If export of agricultural surpluses 
is involved, section 12 of the Agricultural 
Adjustment Act should be utilized to 
facilitate the Bank's operations. 

(dad) Consumers’ goods usually will be 
limited to intermediate credit ; capital and 
producers’ goods will be considered for 


either intermediate or long-term credits 
V. GUARANTEE OF CREDITS 
The guaranteeing of a credit risk or 


the acceptance of paper without recourse 
is not considered to be a primary field for 
the Bank. However, transactions of un- 
usual character which involve terms and 
risks outside the ordinary routine of ex- 
port and import business may be under- 
taken subject to underwriting charges 
commensurate with the risk. The Bank 
will consider exceptional underwritings of 
this character in the case of fabricated 
articles, on a basis of not to exceed 75 
per cent of the total credit or the net 
delivered cost, whichever is lower. Un- 
derwritings in connection with non-fabri- 
cated articles will be treated on an in- 
dividual basis. The minimum underwrit- 
ing charge will be 4 per cent for the 
first year plus 2 per cent for each addi- 
tional vear. Commercial banks and 
financial institutions will alse be given 
an opportunity to participate in under- 
writings of this character 


WITH NATIONAL 
ADMINISTRATION 


VI. COMPLIANCE 
RECOVERY 
CODES 


Each borrower from the Bank will be 
required to certify that it is complying 
with and to agree that it will continue to 
comply with the provisions of the Na- 
tional Industrial Recovery Act affecting 
its trade or industry, and with the terms 
of Executive Order No. 6646. 

July 30, 1934. 


WARREN L. PIERSON, Secretary, 
Second Export-Import Bank of 
Washington 


A wholly new feature of the bank’s 
facilities of outstanding importance is 
the opportunity given to its officials to 
direct its operations in those fields 
where the strategy of American foreign 
trade most needs its presence. The 
bank will grant credit on the merits of 
cases brought before it, but it will not 
ignore the factor presented by the de- 
sirability of doing business with those 
countries where definite assurance for in- 
creased American business exists. In 
other words, the bank may be a valu- 
able agency in utilizing the knowledge 
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which is now being coordinated by our 
government of the exact status of our 
accounts with certain countries. The 
ability, therefore, to extend credit where 
it is advisable to do so and to with- 
hold it for like reasons thus rests on an 
agency thoroughly informed of and 
closely participating in the foreign trade 
policy of our government. 

The board of trustees comprise the 
following: T. Jefferson Coolidge, IU, 
Under Secretary of the Treasury; 
Chester C. Davis, Administrator, Agri- 
cultural Adjustment Administration; 
Robert F. Kelley, Chief of the Division 
of Eastern European Affairs, Depart- 
ment of State; R. Walton Moore, As- 
sistant Secretary of State; Harold H. 
Neff, Assistant Chief, Securities Divi- 
sion, Federal Trade Commission; George 
N. Peek, Special Adviser to the Presi- 
dent on Foreign Trade; Stanley Reed, 
General Counsel, Reconstruction Finance 
Corporation; Daniel C. Roper, Secretary 
of Commerce; Lynn P. Talley, Assistant 
to the Directors, Reconstruction Fi- 
nance Corporation. The officers of the 
bank are: R. Walton Moore, chairman; 
George N. Peek, president; Charles T. 
Stuart, executive vice-president; Lynn 
P. Talley, treasurer; Warren Lee Pier- 
son, secretary. 

George N. Peek, the bank’s president, 
has summarized as follows the broad 
lines on which the bank may be ex- 
pected to take action: 
emphasis in the new work 
of the bank will rest upon financing the 
sellers in this country. Wherever pos- 
sible the bank will supplement the activi- 


ties of existing export and import credit 
facilities rather than compete with them. 


The main 


It is to be particularly noted that op- 
portunity will be given to commercial 
banks and financial institutions to par- 
ticipate in special loans wherever they 
desire to do so It is not the intention 
to set up branches of the bank outside 
of Washington, but to deal with proposals 
directly and through regular banking 
channels 

The policy of the bank has been shaped 
after a comprehensive canvass of the 
situation during the past six months with 
American producers and business men, 
whose actual needs in relation to export 
and import business have been carefully 
studied case by case We believe these 
new credit accommodations will be of a 
decided value to American shippers, who 
will thus be able to bring employment 
and profit to the American people. 

The operation of this bank will be car- 
ried on in line with a definite knowledge, 
insofar as that can be obtained, of the 
current incoming and outgoing accounts 
of the United States. The purpose is to 
be of practical assistance to our foreign 
trade, but it is not proposed to extend 
credit merely to dispose of goods abroad 


The actual mechanism of application 
for loans or other accommodations will 
develop more fully as time goes on. For 
the present, since the Second Export- 
Import Bank has no branches outside 
of Washington, many applications are 
coming direct to the bank _ itself. 
Several hundred are now in hand and 
these are coming in, in varying forms 
of definiteness, at the rate of 35 to 40 
a day. Pending the issuance of a ques- 
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tionnaire, the bank is requiring that 
adequate information be provided that 
will satisfy it on the following six 
points: 

1. Extent of the proposed transaction 
in terms of quantities and values; 

2. Terms of payment necessary to se- 
cure the business; 

3. Amount of credit required to han- 
dle the transaction; 

+. Security that may be hypothecated 
for the required credit; 

5. Statements showing the 
financial condition of the firm applying 
for credit, with comparative balance 
sheets and earning statements covering 
the past three fiscal years; 

6. Commercial bank references. 

Applicants are encouraged, however, 
to take up the transaction with their 
own bank, in accordance with the bank’s 
promise that opportunity will be given 
to commercial banks and financial in- 
stitutions to participate in these loans 
or accommodations wherever they de- 


present 


cide to do so. 
New Business Only 


Naturally, the bank will not, as a 
general practice, take up past paper or 
offer accommodations in regard to past 
transactions. Its essential purpose is to 
finance new business for the American 
seller in which the only ingredient lack- 
ing to the transaction is the kind of 
credit facilities needed to place him on a 
fair competitive basis. 

In principle, the bank will be pre- 
pared to give serious consideration to 
extending financial systems to American 
exporters and contractors in respect to 
the supply of American equipment, and 
it seems hardly likely that exceptions 
will be made to this rule by financing 
the shipment of goods made abroad, ex- 
cept in to a fairly small per 
centage of its composition, which is in 
dispensable to the product or merchan 


respect 


dise concerned. 

The facilities of the Second Export 
Import Bank are not expected to pro- 
duce any miraculous increase of orders 
for American but the bank 
can, and will, provide for sound business 


business, 


on sound terms, and will carry the lag 
between the time the American 
seller needs his money and the foreign 
The bank will 


countries 


when 


customer is able to pay. 
do business in respect to 
where there are exchange restrictions. It 
will guarantee credits without recourse 
to the seller, at a premium adequate 
to the risk involved. It 
each case separately and on its merits. 
It will look to the private banks to 
judge on the merits of some of the cases, 
but it will reserve its own right to make 
its own decisions on the applications 
that come before it. 


will consider 


A.W.S. Announces 
Fall Meeting Program 


For its fourteenth fall meeting, to be 
held October 1-5, in New York City, 
concurrently with the National Metal 
Congress, the American Welding Society 
plans a comprehensive and varied pro- 
gram of technical papers. Of particular 
interest to metal-working plants are the 
following: 

“Use of Polarized Light as Applied to 
Welding Products,” by E. W. P. Smith, 
Lincoln Electric Co. 

“Impact Resistance of Welded Joints,” 
by W. Spraragen, secretary, American 
Bureau of Welding. 

“Effect of Peening on Physical Prop- 
erties of Welds and Stress Relief,” by 
O. M. Harrelson, Georgia School of Tech- 
nology. 

“Some Tests of Service Welds,” by 
Percy Hodge, Stevens Institute of Tech 
nology. 

“Welding of Cast Iron,” by John A. 
Needy, Dean Ohio Northern University. 

“Corrosion Fatigue of Welded Stain- 
less Steel,” by Wilber E. Harvey, Lehigh 
University. 

“Silver Solders and Fluxes.” by R. H. 
Leach, Handy & Harman Co. 

“Metal Spraying,” by E. V. 
Air Reduction Sales Co. 

“Hard Facing,” by B. E. Field, chief 
metallurgical engineer, Haynes Stellite. 

“Technical Phases of Application of 
Welding in Hi-Tensile Division of E. G. 
Budd Manufacturing Co.. by M. B. 
Butler. 

“Flame Cutting,” by 
ton, Lehigh University. 

“Shipbuilding,” by E. D. Debes, Beth- 
lehem Shipbuilding Co.. and H. W. 
Pierce, New York Shipbuilding Co. 

“Testing of Welders,” by J. W. Owens, 
director, National Weld Testing Bureau. 

On the first afternoon of the meeting 
the Miller Memorial medal 
awarded. The annual banquet will be 
held at the Hotel New Yorker on the 


evening of October 4. 


e BUSINESS ITEMS « 


The Kane Mfg. Co., Plainville, Conn., 
manufacturers of electric novelties, has 
leased the plant of the Hart Mfg. Co., 
in Unionville, Conn. Fire recently 
damaged the Plainville plant of this 
concern, and rather than await repairs, 
a new location was sought. 


The Metco Co., Brooklyn, N. Y., 
manufacturers of metal specialties, has 
leased manufacturing space in Shelton, 
Conn., and will go into production at 
once, moving the entire business from 


Brooklyn. 


David, 


Bradley Stough- 


will be 
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The Taylor-Winfield Corporation of 
Warren, Ohio, has opened a Detroit 
plant located at 14307 Third Ave. The 
new plant will have a complete engi- 
neering staff, experimental department, 
transformer department, machine shop, 
assembly department and facilities for 
manufacturing special resistance weld- 
ers, as well as a department for rede- 
signing and rebuilding used equipment. 

Rich Manufacturing Co., Ltd., 3851 
Santa Fe Ave., Los Angeles, Calif., has 
arranged to manufacture and market the 
products that have been developed and 
were formerly sold by the Karl Strobel 
Corporation, which over a_ period of 
years has produced a complete line of 
alloy, mild steel and other welding rods 
and electrodes suitable for general and 
special purposes. The Strobel organiza- 
tion has also developed a welding gene- 
rator and other special equipment. 

The Harold E. Trent Co., Philadel- 
phia, Pa., manufacturers of electric heat- 
ing units and electric furnaces, is open- 
ing an office at 143 Liberty St., New 
York, in charge of A. H. Gurtner. 

The Udylite Process Co., Detroit, has 
changed its name to the Udylite Co., 
and has moved to larger quarters at 
1651 East Grand Blvd. The change in 
name has resulted from expansion of 
activities to include, besides the original 
cadmium plating process, a complete 
line of electoplating supplies and equip- 
ment. 


e PERSONALS « 


Cuartes M. Reesey has been ap- 
pointed advertising manager of the 
Cincinnati Milling Machine Co. and Cin- 
cinnati Grinders Incorporated, occupy- 
ing the post resigned by Freperick B. 
Heirkamp. Mr. Reesey had been as- 
sistant to Mr. Heitkamp and has had 
other experience with the companies. 

WituiaM A. Nett, for eighteen years 
associated with the Dorr Co. in its 
mechanical engineering and production 
work has resigned to engage in consult- 
ing engineering practice in New York 
and will continue to serve the Dorr Co. 
among other clients. Prior to associat- 
ing himself with The Dorr Co., Mr. 
Neill was manager of the mining divi- 
sion of the Allis Chalmers Mfg. Co., 
Milwaukee, Wis. 

Rear Admiral Taketaro Matsupa, of 
the Imperial Japanese Navy, has been 
made general secretary of the Nihon 
Kogakkai, or Engineering Society of 
Japan. It was under the auspices of this 
society that the World Engineering 
Congress was held in Japan in 1929 
under the presidency of Baron Furuichi, 
who died last January, when he was 
succeeded by Baron Shiba. 
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New Manager 





W. T. Davinson 


W. T. Davinson has been made mana- 
ger of the machine parts division of the 
Struthers-Wells Co., Warren, Pa. Mr. 
Davidson has been with this concern for 
many years and for the past several 
years has been in charge of development, 
research and other technical activities. 
In his new position, he will have charge 
of the development of equipment made 
by the use of welded plate. 

R. R. Wepve., formerly chief engi- 
neer and sales manager of the O. K. 
Tool Co., Shelton, Conn., had just re- 
turned to the United States. He has 
been abroad acting as consulting engi- 
neer to Richard Lloyd and Co., Ltd., 
Birmingham, England, in the establish- 
ment of the design and manufacture 
and in furthering sales promotion of in- 
serted blade metal-cutting tools. 


e OBITUARIES « 


Wituiam T. Omwake, chairman ot 
the board of directors of the Landis 
Tool Co., Waynesboro, Pa., died recently 
at the age of 78. He became associated 
with this concern in 1897, at the time of 
the organization of the corporation, and 
was a director continuously since that 
date. In 1912 he was elected president, 
and in 1925 chairman of the board, 
which position he occupied at the time 
of his death. 

Joseph Epwarp Wuirten, 70, form- 
erly general superintendent of the wide 
bandsaw department of E. C. Atkins & 
Co., Indianapolis, died recently at his 
home. He was born in St. Catherine, 
Ont., and came to Indianapolis 32 years 
ago as an employee of the Atkins com- 
pany. He retired from active business 
in January, 1932. 

C. A. Donovan, assistant superintend- 
ent of the Cimatool Co., Dayton, Ohio, 


died July 13 in an automobile accident 
while on his way to attend the Century 
of Progress, at Chicago. Mr. Donovan 
was 48 years old and had been with 
this concern for 18 years. 

Witiiam Fray, retired president of 
the Standard Brass & Copper Co., New 
London, Conn., died recently at Bridge- 
port, Conn., after a long illness. Mr. 
Fray founded the Standard Company in 
1912, and retired when the company 
was absorbed by the Bridgeport Brass 
Co. in 1918. 

E. Srarr Hauck, vice-president of 
the D. Wileox Mfg. Co., Mechanicsville, 
Pa., died August 5 at the age of 57. 


e EXPORT e 
OPPORTUNITIES 


Ram Dhan, Mitha Bazar, Jullundur 
City, India, is in the market for ma- 
chinery of the latest design to produce 
450,000 to 550,000 cigarettes in eight 
hours. The machines should include 
motors for two-phase current. Samples 
of paper and quotations are desired. 
Bank references given. 


e MEETINGS e 


AMERICAN Society FoR Metarts. An- 
nual meeting, Oct. 1-5. Hotel Pennsyl- 
vania, N. Y. W. H. Eisenman, secre- 
tary, 7016 Euclid Ave., Cleveland, Ohio. 

AmerICAN WELDING Society. Annual 
meeting, Oct. 1-5. Hotel New Yorker, 
New York City. Miss M. M. Kelly, 
Secretary, 29 West 39th Street, New 
York, N. Y. 

NATIONAL 
ASSOCIATION. 
conyention, September 20-22. 
lands-Plaza Hotel, Cincinnati. 
formation address Publicity Headquar- 
ters, N.L.A.A. Convention, c/o Union 
Gas & Electric Co., Publicity Dept., 
Cincinnati, Ohio. 

NationaL Merat Concress.  Exhi- 
bition and program sponsored by the 
AS.M., the A.W\S., the Institute of 
Metals, and Iron & Steel Divisions of 
American Institute of Mining and 
Metallurgical Engineers and the Wire 
Association, October 1-5. W. H. Eisen- 
man, director, 7016 Euclid Ave., Cleve- 
land, Ohio. 

Srtver Bay CONFERENCE. Seventeenth 
annual conference on industrial relations, 
August 22-25. Silver Bay on Lake 
George, N. Y. E. C. Worman, execu- 
tive secretary, 347 Madison Ave., New 


York, N. Y. 
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Check Sheet for Faults in Steel Parts 


— often find that steel parts are 
unfit for use when ready for as- 
sembly. Such unfitness may be evi- 
denced by warpage and distortion; pit- 
ting, poor surface and scale; cracking, 
breakage and checks; and non-uniform 
hardness. 

For these conditions there is always a 


fabrication, to the steel, to the harden- 
ing procedure or to the finishing opera- 
tion, is often difficult. The fault may 
lie with one or more causes. 

To facilitate establishing the blame 
for spoiled work, the Stanley P. Rock- 
well Company, in collaboration with 


Werner H. C. Berg of the Whitney Mfg. 


the operations in which the faults may 
occur, gives the causes of the faults for 
each operation and provides methods of 
examination, some of which are avail- 
able to all. The methods of examina- 
tion are: (1) visual, (2) microscope, 
(3) magnetic, (4) deep etch, (5) sul- 
phur printing, (6) chemical analysis, 























cause. To determine the cause for the Company, has prepared the following (7) spark test, (8) X-ray, and (9) 
fault, whether due to the design and _ check list. It tabulates the faults, shows hardness test. 
Method of | Method of 
Examination | Examination 
Pitting, Poor Surface, Scale l. Large difference in ratio of cross-section 
Design and Fabrication 1. Unequal removal of external surfaces. 
1. Rough machined surface. | 
1 Small metal particles adhering to surfaces. ea 
. — St 
1, 5, 6. Chemical elements from cutting, grinding, clean- | 
ing, or rust preventive fluids. | 2, 6, 7. Water-hardening steels more prone to warp 
1 R PRO than oil-hardening steels. High-manganese, non- 
ust apete. deforming types reduce warpage danger. Air- 
quenching steels have still less tendency to warp. 
Steel 
2,5,6,8. Impurities such as manganese sulphides, slag. — a ; 
, t- ti rations 
2,6,7,8. | Low-carbon steel scales more on heating for hard- | - ae _ : ” - 
ening than high-carbon steel. Chrome alloy | 1. Quenching in improper position as regards sym- 
steels have particularly good surface. Reference | metry. 
is to machined surfaces. 1, 2,9. Pocketing of air in quenching liquid. 
9 i , . . 
2, 4, 6, 8. nage - rehardened steels poorer than 1.2.9. Too fast heating, especially of non-symmetrical 
ugh Carbon steeis. | and large cross-section ratio parts, by causing 
1, 6. Cobalt high-speed steel particularly poor. | red-hot, thin plastic sections to be stretched by 
still cold heavy sections. 
Heat-Treating Operations | 1. Uneven supports during heating, and during re- 
1,9. Pack-hardened work usually better than open- | moval from furnace to quam. 
fire hardened work. | 1. Uneven support during tempering. 
1, 2. Too high heats. | 1. Uneven heat during tempering. 
1, 2. Wet carburizing material. 9. Lack of proper normalizing and annealing opera- 
1, 2,9. Leaky carburizing or pack-hardening con- | tions before or during fabrication. 
tainers. 
Finishing 
Warpage and Distortion | 1,9. Too heavy grinding, causing uneven expansion 
Design and Fabrication ad . a hi — ; 
. ‘ 2,6,7,9. Unequal grinding or machining of external sur- 
1. Unsymmetrical work. faces. 
1. Too much heavy machine cuts. (Continued) 
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Check Sheet for Faults in Steel Parts 














Method of 
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Method of 
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1, 2, 3. 


2,3, 4, 5. 
2, 3, 4, 5. 
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2,3,4,5,7,9.Improper forging, normalizing and annealing prior 


2,9. 


2, 9. 


1, 2, 3. 
1, 2, 3. 
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Cracking, Breakage and Checks 
Design and Fabrication 

Sharp fillets. 

Deep machine marks. 

Holes too near edge and each other. 
Large ratio difference in cross-section. 


Wrong heat-treatment specifications for steel. 


Steel 
Seamy stock. 
Impurities such as manganese sulphides, slag. 


Internal crack, cavities, abnormal ingotism, den- 
drites, flakes. 


Abnormality. 
Wrong type of steel. 


to heat-treating. 


Heat-Treating Operations 


Under heating—quenching during decalescence 
transformation range. 


Removing from quenching bath during recal- 
escence transformation range. 


Over heating—causing large grain growth. 


Uneven heating—Magnifying design strains due 
to cross-section ratio. 


Wrong quench for type of steel—such as water 
quenching of oil hardening steel. 


Lack of preparation in claying, filling holes and 
otherwise protecting against cross-section ratio. 


Unequal temperatures applied to materials prior 
or during tempering operations. 


Finishing 
Grinding cracks. 


Pickling or plating causing hydrogen embrittle- 
ment. 
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, 6, 7, 9. 


Non-Uniform Hardness 


Design and Fabrication 


. Not allowing for removal of sufficient surface 


metal, which may be decarburized. Underlying 
metal will be hard if hardening has been con- 
ducted properly. 


Coppered surfaces affecting work designed for 
carburizing liquor finish on drawn products. 


Steel 
Decarburized surface (see Design and Fabrica- 
tion). 


Lower carbon or hardening elements other than 
supposed—general] softness. 


Abnormal steel—general softness or soft spots. 


Heat-Treating Operations 

Too low heat. 

Wrong quenching medium. 
Decarburizing surface atmosphere. 


Using carburizing material at too low tempera- 
ture for reheating work. 

Worn-out carburizing material. 

Delayed quench. 

Spots caused by tong cooling work before quench. 
Retained austenite. 

Quenching liquid splashing on work before 
quench. 

Use of tap water containing air. 


Steam pockets caused by holes, tongs, insuffi- 
cient motion in quench. 


Too hot quenching medium. 
Too high drawing temperature. 


Finishing 
Too heavy grinding, causing localized over-heated 
areas equivalent to too high a draw. 


1, 2,6,7,9. Too much case removed in machining or grind- 


ing operations. 
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Discounts 


Five o'clock had struck on the big 
clock in the church tower a block away, 
the men had gone home, and Al and Ed 
had met once more in Al’s little office 
to discuss the affairs of his youthful 
company. 


“How're orders, president?” inquired 
Ed. “Enough better so I can look for a 
dividend next quarter?” 


“They look pretty good, stockholder,” 
rejoined Al. “I’m not making any rash 
promises, but if things hold up the way 
they have been we might have some- 
thing to split.” 


“Better than last year, huh?” 


“You bet. We were in red ink for 
the same quarter last year.” 


“I remember that, all right. Just 
when I needed something to make up 
for salary cuts, there wasn’t anything 
from here.” 


“Yeah? Well, don’t forget that we 
didn’t even draw any salaries in this 
office, this time last year.” 


“All right, all right. But what’s up 
now that you want to talk over with 
your worst stockholder?” 


“Discounts,” said Al, shortly. 

“That all?” 

“Isn’t that enough?” 

“Well, it wouldn’t bother me any. I 
wouldn’t give any to anybody, no mat- 
ter how big he was. And, besides, don’t 
your code say that it’s illegal to give 


discounts?” 


“I don’t mean that kind of discounts. 
You know I wouldn’t cut prices any 
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more than you would. I mean cash dis- 
counts for prompt payment.” 


“What’s the difference? Either way 
the buyer gets something for less than 
the list price, and I don’t think that’s 
good business.” 


“Sure, but if he doesn’t pay up for 60 
or 90 days, or longer, who pays the in- 
terest on the money I’ve invested—it’s 
your money, too—in the compressor I 
built for him?” 


“I'd charge him interest.” 
“Yes, you would. And get him sore, 
and then not be able to collect the 


” 
money. 


“What of it? I don’t believe it pays 


Are cash discounts justified? 


to do business with birds that don’t pay 
their bills.” 


“Maybe it doesn’t, but I’m glad 
enough to get an order from anybody 
these days. And what’s more I’m sure 
‘most of those slow payers would come 
across quickly if we made it worth 
their while. Besides, I could use some 
ready cash right now.” 


“Well, I think you're all wet, but 
what would make it worth their while?” 


‘“SThat’s what I don’t know,” admitted 
Al. “We get all sorts of terms from the 
people we buy from—l per cent, 10 
days; 30 days net; 2 per cent, 30 days; 
and two or three others. Which one 
ought we to adopt, and why shouldn’t 
they be all the same?” 


“If you ask me, I wouldn't adopt 
any of them. But if you’re going to do 
it anyhow I'd take the biggest one and 
get it over with.” 


If so, why should 


there be so much variation in terms? 


Discussion 


Hourly Pay vs. Piece Work 


For the reason that the slow man in a 
group of workers will eventually set the 
pace for that particular group, some 
system of incentive is necessary in all 
shops. The trouble with most incentive 
systems is not in the basic idea, but in 
the execution. Established time stand- 
ards and unit costs are in many cases 
far from accurate. The older and more 
enterprising workers corner the better 
jobs and new men have difficulty in 
making a fair rate with the remaining 
jobs. Large labor turnover results. 

In most cases management fears a 
storm of protest if it cuts rates on the 


high-rated jobs and generally takes the 
alternative of giving the foremen a list 
of the men whose earnings are above a 
certain average, with the request that 
they keep wages within a certain range. 
This method fosters systematic soldier- 
ing and restricts production. 

—Ira S. WILLIAMs. 


Local conditions will govern the choice 
of the different systems of compensa- 
tion for work. The honest, sturdy, 
plodding type of workman will show 
little reaction to either the piece-work 
or the bonus systems. The younger, 
energetic and temperamental worker, 
unless threatened with a cut in rate, 


575 





will pile up production galore. The 
bonus system works best with a type 
between these two. The size of the 
plant, type of workers and motives of 
management are interrelated factors 
bearing on the method of pay. 

Pieceworkers must have unyielding in- 
spection to keep bad work within reason, 
With either system, machine or floor in- 
spection should either supplement or 
replace bench inspection. 

Al has brought up the overhead item. 
Few people understand that a saving in 
direct labor does not cut down over- 
head. It rolls right along unless some 
part of it is cut from the expense 
account. —E. E. Gagnon. 


Piece work has many features to 
recommend it. Each worker is paid for 
work actually done; there is less loafing: 
production is increased; and it shows 
who the workers are. Yet in spite of 
these features, we have found piece- 
work to be inefficient; besides it often 
causes discontent and unfairness. The 
pieceworker is never sure of what his 
earnings will be, because so many fac- 
tors enter into each case. 

Although we once ran our plant on 
the piece-work basis, we now pay hourly 
wages and give our workers a bonus for 
work done within a certain time, and 
we have found the change to be in our 
favor. Speed has not been eliminated, 
for the worker gets his reward in the 
form of a bonus. Quality is not sacri- 
ficed for speed, as workers are always 
certain of a standard wage and can de- 
vote the necessary time to their work 
without fear of falling behind. 

—Wiit Herman, 
Superintendent, 
Tanenbaum Oil Company. 


Paying a stated price per piece is 
largely outmoded. During the years 
that this type of reward was in use, the 
tendency of workmen was to limit pro- 
duction so as to earn a certain amount 
per day. All pieceworkers feared rate 
cutting if the day’s pay averaged too 
high. Workmen often completed more 
work than was reported on their tick- 
ets and held it over to bolster up the 
day when they had cold pancakes for 


breakfast. The straight hourly rate has 
limitations too numerous to mention 
here. 


Modern manufacturers should choose 
one of the present premium or bonus 
systems that combine the features of 
labor insurance and labor-cost control. 
They are applicable to all branches of 
industry, and all effort is reduced to one 
factor and the unit is the yardstick for 
plants of all kinds. In addition to being 
a basis for wage incentive, they are a 
means for labor control, labor and 
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burden distribution, inventory and 
budget control, and* budgeting in all its 
branches. If intelligently applied, they 
operate to the advantage of employer 
and employed alike. 

To some extent the size of the plant 
governs the plan of wage payment. 
Hourly rates may work out well in the 
small shop under close and constant 
supervision. E. F. Werrar, 

Assistant Cost Accountant, 
The De Laval Separator Company. 





Propaganda Plates 


There is a better way than Ed’s plan 
for the economic education of the work- 
ingman; appeal to their intelligence, not 
to their fear or greed. Al was right 
when he said, “The real problem is to 





make it possible for all classes to enjoy 
the fruits of the machine; that is to 
make mechanical improvements work 
for all of us.” 

We all seek to satisfy our desires with 
the least effort, and every improvement 
in mechanics tends to lessen the effort 
necessary to that end. Every improve- 
ment would benefit all of us if we had 
equitable distribution of benefits. Those 
who cry the loudest against the machine 
age denounce the ruling class and seek 
to overthrow it and become the ruling 
class themselves, not realizing that there 
should be no ruling class. They need 
to see that human association should 
be based on mutuality of interests. 

Instead of being divided into classes, 
humanity should be united in a uni- 
versal reciprocity of service. The ma- 
chine has made that possible, and we 
should learn how to use the possibility 
to the full. 

Adoption of an equitable monetary 


system is what workers need. They 
should study fundamental economics 
and familiarize themselves with the 


natural law of harmonious human asso- 
ciation. —W. E. Brokaw, 
Executive Secretary, Equitist League. 


That mass production by machines is 
economically unsound is believed by 
many people. To try to expose this 
fallacy by affixing propaganda plates to 
machines is futile. There are so many 
contributing factors and the plates would 


s 


have to be so large that it would be 


difficult to find space for them. No 
man working on production has time, 
nor is he in the mood, to read and digest 
a treatise on social economics. 

Al is right when he says, “The way 
to fight phoney doctrines is with truth,” 
and further on, “ to make me- 
chanical improvements work for all of 
us.” 

So-called overproduction is a theory, 
not a fact. It is arrived at by mathe- 
matical progression and is worthless as 
an argument. But starvation, want 
and despair are on our very doorsteps. 
They can be seen, felt and experienced. 
Some experts tell us that depression is a 
state of mind; many know it as a state 
of the stomach. 

Mass production is economically 
sound. It can, and in a large measure 
does, make available to the masses com- 
forts and pleasures that even kings 
could not command a few decades ago. 
If Al is really sincere in his desire to 
sell mass production by telling the truth, 
he must first absolve it from responsi- 
bility for the unpleasant experiences of 
recent years. He has unbeatable argu- 
ments and true statistics to show that 
it is a blessing and not a scourge. 

—James Preston. 


False Security 


Gross injustice is done by making men 
too sure of their jobs. They are en- 
couraged to pledge their credit for 
months to come by buying various 
things on the installment plan. If they 
lose their jobs, the installments cannot 
be met, with the result that not only do 
the men themselves lose, but a quan- 
tity of second-hand goods is thrown on 
the market, reducing the demand for 
new goods. If a man saves and then 
spends wisely what he can afford of 
what he has saved, the whole com- 
munity will benefit. The trouble is that 
saving often becomes hoarding, with 
the result that money is lost to circu- 
lation. 

Men dislike being told to save. What 
is needed is wise spending, which largely 
depends upon the man himself. Preach- 
ing too much insecurity is foolish and 
is bad for the morale of the shop. Men 
get the idea that the firm is in a bad 
way and change their employment be- 
fore the firm has to discharge them. In 
this way good men may be lost, and 
the men themselves may lose, for they 
may quit for an inferior job that seems 
to them more secure. In my opinion it 
is unwise to preach either security or 
insecurity when engaging men, or to be 
too optimistic regarding future prospects. 

—W. E. Warner, 
Welwyn, Hertfordshire, England. 
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Old Man Johnson Specifies Results, 
Not Details 


JOHN R. GODFREY 


Old man Johnson and I were remi- 
niscing the other day when his old pal, 
General Bill Whosit dropped in. I 
offered to duck, trying to be polite for 
a change, but they wouldn’t have it. As 
a result I listened in on a confab that 
ought to be broadcast to all who pur- 
chase machinery of any kind. P.A.’s of 
big corporations or government bureaus 
could save time and money, get better 
stuff and save themselves a lot of men- 
tal wear and tear, if they followed old 
Tom Johnson’s advice. 

“What I dropped in for ‘specially, 
Tom,” started in General Bill, “was to 
ask you to look over specifications for 
machinery we're going to buy. Of 
course, I wanted to see you, but I know 
you can give me a lot of good advice—” 

“Which, of course, you won't take, 
Bill, you never do,” broke in Tom. 

“Wait till I'm through, Tom. We 
want a lot of new machines and we 
want the best there is, at a fair price. 
So we've drawn pretty stiff specifica- 
tions. We not only have to watch the 
makers but the muck rakers in Congress 
—and out. How’s this for a boring mill 
specification, Tom?” and he pulled a 
fierce looking document out of his brief 
case. 

Tom studied it a few minutes and 
handed it to me. It was some speci- 
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fication. It began with the kind of iron 
in the bed, the kind of steel in the 
spindles, went through the bearings in 
detail and wound up with the kind of 
paint. It didn’t miss anything but the 
name plate. 

“Who made that thing, Bill?” asked 
Tom. 

“One of my lieutenants who is as- 
signed to shop duty. He's a very 
thorough young chap and very con- 
scientious. They don’t put anything 
over on that boy, Tom.” 

“He’s thorough all right, Bill. So 
dam thorough that you can’t possibly 
get a really modern boring mill if you 
stick to those specifications. I can tell 
you with my eyes shut that you have 
at least one old P & Q boring mill in 
the shop. Your bright lad has studied 
that machine till he dreams about it. 
It's over twenty years old. The mak- 
ers have gone out of business. And if 
they were still alive they wouldn’t fill 
your order for that machine, because it’s 
obsolete. Your ‘lefty’ lad don’t know 
it, of course. Why should he? He’s an 
army officer and not a mechanic or en- 
gineer. He'd be the last man to make 
specifications for machine tools. And 
your whole idea of specifications is 
wrong anyhow, Bill.” 

“You surprise me, Tom. That bor- 
ing mill has given good service. We 


Drawing specifications to match 


present equipment will often ex- 


clude new developments 


want the new one at least as good, 
better if possible.” 

“As good as that? Gosh, Bill, it’s 
safe to say that you couldn’t buy a 
new boring mill as poor as that if you 
tried. They don’t make ’em any more. 
They've improved them so much your 
machinist will have to learn a lot when 
he starts to work on it. That’s a weak- 
ness of most specifications, Bill. They 
are based on what we already know and 
bar out improved machines from any 
source.” 

“You say you know we had an old 
P & Q machine from the specifications. 
That of itself might keep any other 
maker from bidding. I never thought 
of that.” 

“Right, Bill. And many specifica- 
tions are drawn with that very thing 
in mind. Some smart salesmen helps 
(?) in making the specifications by em- 
phasizing the points of his particular 
machine. Sometimes the foreman or 
super wants that particular machine in 
spite of hell or high water. He may 
have a good reason or it may be in- 
fluenced by financial considerations. But 
it’s mighty easy to draw specifications 
so that only one maker can meet them. 
And if there is a better machine avail- 
able, you never know it. If you really 
want my advice you'll get it. But 
you're likely to get the shock of your 
life, so if you’ve got a weak heart, I'll 
lay off and leave you to your own 
devices.” 

“Weak heart my eye, Tom. You 
think these specifications are all wrong. 
How would you make ‘em? How do 
you draw specifications when you buy 
machines?” 

“Judged by your standards, Bill, I 
don’t. But at that I get the latest 
machines or those best suited to my 
needs. That’s one trouble with you 
army birds, you don’t believe there's 
anything new unless you think of it 
first.” 

“Cut out the joshing. Tom, and tell 
me what you do when you buy a new 
machine.” 

“First I ask the super, the foreman 
and the man who runs it what he would 
change if he bought a new one. My 
men read the American Machinist and 
keep posted on new machines. Then I 
ask them just what they want the new 
machine to do. How big it must be, 
how heavy a cut it must take and how 
accurate it must be. What machines 
they know that will do the job and 
which they think are best. 
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“My specifications, as you call them, 
contain only the size and kind of work 
to be done, and the accuracy. I don’t 
try to tell the builder whether he makes 
the base of iron or concrete. I don’t tell 
him what kind of bearings to use. He 
knows a lot more about bearings for his 
machine than I do. I don’t ask him 
whether he uses gears of hardened steel 
or cast iron. If cast iron does the job, 
and it will in many places, I’m glad to 
save the difference in the price of the 
equipment.” 

“You let the maker sell you anything 
he has? You don’t specify any details?” 

“Practically not, Bill. I specify re- 
sults. I don’t tie him down on details 
that he knows a lot more about than 
I do. I leave him free to give me the 
latest machine while you prevent it by 
specifying details that may be entirely 
out of date.” 

“But how do you know you'll get the 
results you ask for? A lot of builders 
would take advantage of you—or at 
least they would of us.” 

“Only a few, Bill. Most makers are 
honest, at least dealing with a private 
concern. Though I'll admit I’ve seen 
otherwise patriotic gentlemen who didn’t 
hestitate to take advantage of Uncle 
Sam. But the answer to that is to deal 
only with reputable concerns and to re- 
quire a guarantee that means something. 
Unless you know your vendor, make him 
put up a bond for performance and let 
the bond remain in force for a year to 
make matters safe.” 

Optimistic Delivery Dates 

“What about delivery, Tom? They 
often stick us on delivery date.” 

“There again it’s largely a matter of 
reliability of the concern, Bill. Many 
orders are placed with unreliable con- 
cerns because they promise delivery 
dates that the reputable firm knows 
cannot be met. It’s a mistake to put 
too much stress on delivery unless it’s 
absolutely necessary. If it is, it ought 
to be worth paying a bonus to offset 
the extra cost of overtime work. 

“But bonds can cover both delivery 
and performance if necessary. Only a 
thoroughly reliable firm can get a bond 
at a reasonable price. This of itself 
would keep the unreliable concern out 
of the picture. Boiled down, my plan is 
to specify results and not details. I 
believe it’s a lot better. Otherwise you 
penalize the progressive builder and pre- 
vent your shop getting the best ma- 
chines.” 

“You may be right, Tom, but we 
can’t do that according to our regula- 
tions.” 

“Then you better change the regula- 
tions p.d.q. or sooner, Bill. You always 
lose out as it is!” 
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Inflation and Equipment 


S. OWEN LIVINGSTON 


Vice-President, Gallmeyer ¢ Livingston Company 


The following letter is going out from 
our company to its customers in the 
hope that it may stimulate the sales 
of our grinders. But the arguments 
used should be equally effective on 
prospective customers for every type of 
production equipment. We have no 
patent on them and we hope other mak- 
ers and distributors of machinery will 
use them. A concerted campaign is 
always more effective than the lone 
voice of a single enthusiast. 

“Most careful students of economics 
and of the current trends in Govern- 
mental policy are looking for inflation. 
Some inflation has taken place, but what 
we refer to is a more or less uncontrolled 
inflation, such as occurred in most Eu- 
ropean countries a few years ago. The 
unbalanced condition of our national 
budget, which shows no sign of reach- 
ing a balanced condition in the next 
year or two, in the opinion of most 
thoughtful economists can have no other 
result than inflation of quite a drastic 
nature. Inflation when once well started 
is like a snow-ball rolling down hill. 

“Here is our idea. Any concern who 
has use for one of our machines and 
even many whose use is very slight 
who have the means to do so or who 
can beg, borrow, or steal the money to 
do so, and who buy equipment today 
at today’s prices will be in a very happy 
position when inflation begins to take 
hold. Many long-headed business exec- 
utives have already invested heavily in 
raw materials as a hedge against infla- 
tion. We would not question the wis- 
dom of this policy for a minute but that 
raw material earns nothing until it is 
actually processed. Modern equipment 
presents the same possibility of hedging 
against inflation and it also has earning 
capacity in the meantime. Modern 
equipment presents a greater earning 
capacity than can be found in any 
other investment, hence its purchase 
would be well warranted on that ground 
alone. When that condition is added 
to the protection against the devastat- 
ing effects of inflation, it seems to us 
that it presents an argument that no 
thoughtful executive can refute. 


Here Before We Know It 


“It is the history of inflation in Ger- 
many, France, Italy, and the other Eu- 
ropean nations, who went through this 
debacle, that the movement was well 


under way long before the people of 
those countries realized it. If your pro- 
spective customers wait until they see 
the movement under way, they will not 
be able to take advantage of it, at least 
to nothing like the same extent that 
the advantage would have accrued, if 
they placed their firm orders now at a 
firm price. 

“Where the selection of equipment 
and the decision, regarding financial 
policy, is in the same hands the prob- 
lem is easy. In large concerns where 
these functions are separated a special 
effort should be made to contact the 
higher executives, who formulate the 
financial policy.” 


Suggestion Boxes 
Discussion 
WILL HERMAN 


John R. Godfrey (AM—Vol. 78, page 
519) brings up the old problem of sug- 
gestion boxes. Are they worth the 
bother? 

As handled by over 90 per cent of the 
users, the suggestion box is really worth- 
less, because the employer pays little 
regard to the suggestions submitted. 
The box was originally placed more as a 
“gesture” than as a real hope for ob- 
taining, using and paying for suitable 
ideas. But many a valuable hint has 
come to us through our suggestion box. 
We find it little bother; there is so little 
to lose and so much to gain. Once a 
week the suggestions are collected and 
noted in the office. True, the sugges- 
tions are often worthless because of 
office complications of which the sug- 
gester knows nothing. But our sugges- 
tion box serves us in another way. 

It has no equal in discovering the 
thinkers, those of a practical mind, those 
interested in the firm, and potential 
executives. Of the last 900 suggestions, 
we found about 100 which were of value 
—but impractical to us for various rea- 
sons. But we were interested in those 
who were interested in us! Many of 
that group have been promoted. Others 
have been held through periods of slack. 
The suggestion boxes have helped us in 
eliminating the “so-so” workers, the im- 
practical thinkers (several of them ex- 
ecutives), and all in all, have gone far 
in giving us a more efficient plant. 
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- IDEAS: 
FROM PRACTICAL MEN 


An Auxiliary Blade for 
the Protractor 


WALTER 8. HACKING 
Foreman, Huck Manufacturing Corporation 


In the illustration is shown a pro- 
tractor having an auxiliary blade slid- 
ably attached to the regular blade. I 
have found the auxiliary blade to be 
quite useful in laying out and scribing 
angular lines at right angles to the 
regular blade, and am passing the idea 


























When lines are to be laid out at 

right angles to the protractor 

blade. the auxiliary blade obviates 

shifting the protractor or using a 
square 


along for what it may be worth to 
others. 

The shoulder on the auxiliary blade is 
ground accurately to 90 deg. and is 
slightly undercut, as shown in the en- 
larged section, to keep the blade flat 
against the work. The auxiliary blade 
is held in place by the flat spring A and 
can be slid along the regular blade to 
any desired position. 


A Truck for Heavy Moving 
AVERY E. GRANVILLE 


In moving some kinds of work, such 
as heavy engines, motors, blocks of 
stone, etc., the ordinary lift truck can- 
not be used to advantage. For moving 
such work it is common practice to use 
rollers, but the truck illustrated will be 
found to be an improvement over roll- 
ers, especially where much moving is to 
be done. 
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The axles are bars of square steel, 
bent as shown and the ends are turned 
to fit the holes in the wheel hubs. The 
front axle has a swivel bar for ease in 
steering. The swivel bar and the rear 
axle are both provided with spurs that 
bite into the skids under the load and 
prevent them from slipping. Two eye- 





The front axle has a swivel bar 

for ease in steering. Both the 

swivel bar and the rear axle have 

spurs that grip the skids under 
the load 


bolts at A and B are for attaching the 
T-shaped tongue for operating the truck. 
The vertical bar attached to the rear 
axle is for moving it under the skids. 
The wheel rims can be of a width to 
suit the hardness of the floor. 


Bending Glass 


JOHN J. MCHENRY 


In developing the cabinet for a cigar 
vending machine, it was necessary to 
have a bent, glass front about 6x12 in., 
as shown in the illustration at A. 
Several holes had to be drilled in the 
glass, as well as having to bend it, and 
while the drilling was not entirely for- 
eign to us, the bending was. Right now, 
however, I want to express my appre- 


ciation of the information given by 
Charles H. Willey in his article “Drill- 
ing Glass Crystals,” (AM—Vol. 74, page 
279). Without the information con- 
tained in this article, I’m afraid we 
would still be quenching drills in muri- 
atic acid and using turpentine and cam- 
phor in trying to drill glass. 

Following Mr. Willey’s instructions 
took the grief out of drilling, but the 
bending was another and wholly untried 
matter. First we formed a piece of 
cold-rolled steel to the required shape. 
This is shown at B with a piece of flat 
glass across the top, and also another 
piece at the bottom after bending. The 
form was placed in the furnace and sup- 
ported in a balanced position, about as 
shown in the sketch. The flat glass was 
then placed in position. We found that 
the glass started to bend at a temperature 
of 1,100 deg. F., and at 1,125 deg. it had 
bent down of its own weight to lie 
snugly at the bottom of the form. In- 
cidentally, we found that glass has a 
temper, for on removing it from the 
furnace and allowing it to cool in the 
air, it broke at the slightest provocation. 
To get satisfactory results, we found 
it necessary to bring the temperature 
up to 1,125 deg. F., then to shut off the 
heat and let the glass cool down with 
the furnace. This resulted in the glass 
being annealed, so that it stood the 
necessary handling, drilled nicely and 
cut readily with the ordinary glass 
cutter. 


Set-Up for Work Too Large 
for the Lathe 


H. A. EVARTS 


Recently, a pair of axles for the land- 
ing wheels of an airplane were brought 
to me to have the worn wheel seats 
trued. The bends in the axles were 18 
in. from centers to ends and my largest 
lathe would not swing the job. 

I turned down the end of a piece of 
shafting 2% in. in diameter and 24 in. 
long to 134 in. for a distance of 10 in., 
making it a snug fit in one of the 
hollow axles. With the axle against the 
shoulder of the shaft, three small spots 
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The glass bent to the form by its own weight at about 1,125 deg. F. 
It was annealed by shutting off the heat and allowing it to cool down 
with the furnace 
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This simple set-up enabled a job 
to be done where the work was too 
large to swing over the lathe bed 


were electric welded, holding the shaft 
in place. The jaws of the steadyrest 
were adjusted to a mandrel of the same 
diameter as that of the larger part of 
the axle, the mandrel being held on 
centers. . 

The tailstock was removed, the 
steadyrest moved to the end of the lathe 
bed and the assembly of shaft and axle 
was mounted as shown in the illustra- 
tion, the inner end of the shaft being 
held in a 4-jaw independent chuck. The 
job was set to run true by an indicator 
placed on the unworn part A of the axle, 
the chuck jaws being adjusted until that 
part of the axle ran true. After taking 
the finishing cut on the wheel seat and 
polishing it with abrasive cloth, a cut 
off tool was used to cut away the metal 
deposited by electric welding. The other 
axle was, of course, treated in the same 
way. 


Calipering Gear Segments 


MATTHEW HARRIS 


Blanks for gear segments and other 
work not having diametrically opposite 
points can not be calipered with ordi- 
nary tools. For ease in calipering, gear 
blanks are sometimes provided with a 
circular web and a spoke, as in the 
dotted lines in Fig. 1. This web com- 





pletes the circle and permits calipering 
the work at any point in its circum- 
ference. After the blank has been 
turned to size, the web and the spoke 
are cut off with a hacksaw and the 
rough places are filed to the contour 
of the casting. However, the cost of 
such a method is prohibitive where pro- 
duction runs into large quantities. But 
blanks for gear segments can be readily 
and accurately calipered by means of 
the tool illustrated in Fig. 2. The legs 
are at an included angle of 60 deg. and 
a depth micrometer is attached near the 
inner apex. 

The principle of the tool is illustrated 
diagrammatically in Fig. 3. With the 
legs spanning a cylinder, or a part of a 
cylinder having an are of 120 deg. or 
more, to which the legs are tangent, the 
distance from the center of the work to 
the apex of angle A is equal to the cose- 
cant of that angle times the radius of 
the work. And when that angle is 30 
deg., as in this case, the radius of the 
work and the distance between its upper 
surface and the apex of the angle are 
equal. Therefore, any difference in the 
micrometer reading is directly propor- 
tional to the radius of the work and 
will be multiplied by two in the diam- 
eter. 

If the work is measured before and 
after a cut and the difference indicated 
by the micrometer is, say, sz in. the 
work has been reduced ys in. in diam- 
eter. If the arc of the work is less than 
120 deg., so that when the tool is ap- 
plied the legs will not be tangent to the 
arc, then a tool having legs at a greater 
included angle than 60 deg. will have 
to be used. But the greater the in- 
cluded angle, the less will be the accu- 
racy of measurement. For instance, 
should the legs of the tool form an 
angle of 90 deg., any difference indi- 
cated by the micrometer will be multi- 
plied by 4.82845 in the diameter. 















FIG.2 


Section X-X R 











Enlarged . 
h. 4 
{- 
+ 
Y 
FIG.3 
~< 4" > 





Fig. 1—Blank for a gear segment to which metal has been added to 


permit calipering. 


Fig. 2—Tool for calipering work having an arc of 


120 deg. or more. Fig. 3—Principle of the tool in diagram 





If the adjustable rod is set at a given 
distance from the inner apex of the 
angle, the tool can be used to measure 
the diameter of work (within the range 
of the micrometer) where the center is 
not accessible. 


Centralizing a Concave 
Forming Cutter 


CHARLES KUGLER 


The method illustrated removes the 
uncertainty of the cut and try method 
of setting a concave, formed cutter cen- 
tral with the work. The cutter is first 
set as nearly as is possible by the eye. 
Then a light cut is taken and the setting 
is checked as follows: 

A surface gage with an indicator at- 
tached is used as shown, the bent end of 





























- “Finished work 





The work and the cutter can be 

centralized by using a_ surface 

gage equipped with an indicator 
in addition to the scriber 


the scriber and the indicator being 
brought into contact with one side of 
the work, the scriber acting as a stop. 
One-half the difference of the indicator 
readings tells. how much the table is to 
be moved to centralize the cutter with 
the work. When the work has been 
finished it is checked in the same way. 


A Milling Fixture 


PHIL. E. VERAA 


The fixture illustrated was designed 
to hold the lever A for milling the bear- 
ing seat for a cap. One end of the 
lever is hooked under the block B and 
the other end is pressed downward, de- 
pressing the spring plunger C. The 
knurled-head pin in the uprights is 
put through a hole previously drilled 
and reamed in the short end of the lever, 
and the knurled-head screw F is brought 
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With both ends of the lever held as shown, the part to 
be milled is supported against downward pressure of 
the cut by a spring plunger locked by a thumbscrew 


up under the long end, holding the lever 
firmly in position. 

A thumbscrew bearing against a 
wedge-shaped flat milled in its stem, 
locks the plunger and prevents it from 
being forced downward under pressure 
of the cut. A flat milled in the stem 
of the plunger is engaged by the block 
H and prevents the plunger from turn- 
ing, so that the wedge-shaped flat is 
always opposite the thumbscrew. 


Tool for Removing Gib- 
Head Keys—Discussion 


J. T. TOWLSON 
London, England 


I was much interested in the article 
by S. Lomas under the title given above 
(AM—Vol. 78, page 356) because I 
have had considerable experience in re- 
moving gib-head keys. 

For the application of Mr. Lomas’ de- 
vice, there must be an unusual amount 
of space between the key head and the 
face of the hub of the keyed member 
to permit the spade handle of the device 
to be inserted. Also, there must be con- 
siderable room between the various 
members on the line shaft in which to 
work the weight. These conditions do 
not always exist. 

Gib-head keys can be easily removed 
by the device illustrated herein. The 
pointed jaws A fit into corresponding 
notches in the key head and are held 
therein by the bolt B. The outer end 
of the device is turned upward and is 
drilled and tapped for the forcing screw 
C, the inner end of which buts against 


AUGUST 15, 1934 





f 


















































The pointed jaws are clamped into 
notches in the key head by a short 
bolt. Turning the screw against 
the hub of the keyed member 


draws out the key 


the hub of the keyed member. By 
turning this screw with a tommy bar, 
the key can easily be removed. 


Keys notched to accommodate the 


jaws of this device are now available 
in England. If the key to be removed 
has no notches, they can be cut with a 
chisel and a hammer in a short time. 


Scribing Circles at Planes 
Differing From the Centers 
Discussion 


F. M. A’HEARN 


The device for setting dividers de- 
scribed by C. W. Putnam-in an article 
under the title given above (AM—Vol. 
78, page 23) is a new one to me, and 
the method of holding two scales at a 
right angle to each other will suggest 
many uses for the device. 

However, scribing a circle where the 
center is in a plane above the surface 
to be scribed is such an infrequent oc- 
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The radius can be found from the 

extremities of two lines of the 

correct length drawn at a right 
angle to each other 


currence that I do not think the mak 
ing of the device for that purpose is 
justified. 

As shown in the upper view of the ac 
companying sketch, the flange to be laid 
out has a hub 25% in. in height. It is 
desired to scribe a bolt circle 1144 in 
in diameter on a plane below the face 
of the hub. 

On any plane surface lay off in a 
straight line the required radius of 5°. 
in. From one end of this line, a line 
perpendicular to it is laid off to the 
height of the hub, or 254 in. By setting 
the dividers to the extremities of these 
two lines, the correct radius R will be 
found without further trial. 


A Pocket Scale Holder 


PAUL C,. BRUHL 


Men who carry flexible scales in their 
vest pockets are often annoyed by hav- 
ing them fall out. Some scales on the 
market are fitted with clips, but the 
clips are generally in the way when us- 
ing the scales. Besides, both hands are 
generally needed to put the scales in the 
pockets with the clips in proper position. 

The scale holder illustrated has served 
me for many years. It is made of e- 
in. spring steel cut to L-shape, as at A. 
It is bent forward over a %x-in. rod on 
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The holder prevents the scale from 

falling out of the pocket. One 

hand only is required to remove or 
replace the scale 


the line B-C to form the holder, and 
backward over a 14-in. rod on the line 
D-E to form the clip for holding it in 
the pocket. A short piece of closely 
wound helical spring, about 34 or 1 in. 
in diameter, is soldered to the holder, 
as shown. To secure the scale in’ the 
holder, it is put into the pocket and 
pushed between the coils of the spring, 
requiring but one hand. 


SEEN AND HEARD 
JOHN R. GODFREY 


Keeping Information Out 


Shutting the doors to keep informa- 
tion from getting out usually works the 
other way—it keeps out much that 
might get in. But, strange to say, there 
are still shops which cling to the idea 
that they can learn nothing from others. 
The notion that all the brains of the 
world are tied up in one plant is a 
dangerous hallucination, and one that 
may easily prove costly. Likewise, the 
idea that your problems are so different 
that other methods cannot be applied. 
Such an attitude frequently gets as rude 
an awakening as it deserves. 


Open Prices and Discounts 


The eternal urge for bargains and the 
desire for a reputation as a close buyer 
is responsible for a lot of grief in all 
industries. Secret price lists and dis- 
counts that require a calculating ma- 
chine to figure out seem out of place 
in this day and age. Salesmen are 
placed under a handicap in many in- 
stances and the buyer gets to wondering 
if he might not have gotten an extra 
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five per cent by a little more arguing, 
or browbeating. The automobile indus- 
try sells on open price lists that can 
seldom be shaded but when it comes to 
buying it demands, and too often gets, 
special concessions. In automobile serv- 
icing equipment, however, open prices 
are given, even in cases where the same 
builder keeps the price of other lines a 
deep, dark secret. The maintenance of 
published automobile prices is a good ex- 
ample for other industries to follow. 


Managers Who Wabble 


Years ago a friend in the oil business 
told me his toughest job was to remem- 
ber what he charged his customer the 
last time. Price lists didn’t mean a 
thing to him. I am reminded of this 
by the recent experience of an old friend 
in the selling game. He had been in- 
structed by his manager to impress cus- 
tomers with the fact that the NRA had 
increased costs but that they were re- 
fraining from advancing prices. Imagine 
the surprise of the salesman and his 
customer when the next machine was 
billed at $25 less than a similar one 
bought before the code went into effect. 
Happenings of this kind do not impress 
either salesmen or buyers with the men- 
tal ability or integrity of the men who 
are in charge of plants where this occurs. 


Outside Stairs and Elevators 


Planning shop buildings so as to allow 
future rearrangement of some depart- 
ments is a real job. It might be better 
to say that planning expansion rear- 
rangement of work in an old building is 
even worse. After watching several at- 
tempts at increasing the capacity of as- 
sembly lines in an automobile plant it 
appears that the plan of stair and ele- 
vator wells put at almost any place in 
the shop are apt to be in the way of 
future changes. They may be O.K. as 
the production and assembly lines are 
originally laid out, and yet effectually 
block any attempts at expansion of cer- 
tain departments later. Putting stairs 
and elevators entirely outside the walls 
of the buildings has advantages in such 
cases. It also allows elevator sizes to 
be enlarged at comparatively small ex- 
pense should this become necessary. 


Bunions or Business? 


Bunions are always annoying and fre- 
quently painful whether on the foot of 
the individual or as a growth on a busi- 
ness. And few businesses are free from 
them. They may take the form. of a 
small pattern shop, a foundry, a heat- 
treat room, a toolroom or a printing de- 
partment. In the old days we used to 


make our own bolts and setscrews, now 
we buy them of specialists. In the same 
way we could usually save money by 
having patterns, tools and heat-treating 
done by experts outside. Instead we 
start to build up these departments 
until we have to go outside for work to 
keep them busy. This competes, and 
frequently unfairly, with specialists who 
can give better service. For these spe- 
cial departments are rarely charged with 
proper overhead and become chiselers, 
often without knowing it. Heads of 
these departments naturally want to 
show enterprise by building them up 
even at the expense of special shops 
outside. It’s a natural desire to make 
your job more valuable. But it will 
pay any general manager to find out 
whether these departments are legiti- 
mate members of the business foot, or 
just a lot of bunions. 


Cylinder Bores 


Mention of cylinder bores is always 
good for a lot of discussion. I have 
known many advocates of a rough, or 
grooved bore, who are sure of the ad- 
vantages. But when they hark back 
to engines that have been running fifty 
years, as do some of those who dis- 
cuss it, I am dead sure they have 
had little experience with high speed, 
internal combustion engines, which pre- 
sent an entirely different problem. Those 
of us who have driven automobiles since 
the days when reaming was the stand- 
ard cylinder finish, have seen great im- 
provements in performance and long 
life. Reboring new pistons and rings at 
15,000 miles or less was a common oc- 
currence. Now there are many cars on 
the road with 30,000 to 50,000 miles to 
their credit and_ still going strong. 
Which seems to show that, while bores 
that are not smooth may be O.K. for 
slow speed engines, the present day 
high speed motor. needs the smoothest 
cylinder it is possible to produce. 


Heating Tools Hotter 


It looks as though we must revise our 
ideas on heat treating high speed cut- 
ting tools. Recent experiments with 
lathe tools showed a great increase in 
both cutting speed and in tool life, by 
heating the tools to 2,450 or 2,475 deg. 
F. in a furnace with controlled atmos- 
phere. The shop making the experi- 
ment is figuring its savings in large per- 
centages, and many dollars. This high 
heating isn’t done in a haphazard man- 
ner, but each tool is studied by an ex- 
perienced man who sets the heat and 
the time the tool shall be kept at this 
temperature. And we used to harden 
lathe tools in a blacksmith’s fire! 
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SHOP EQUIPMENT 


NEWS 


Landis 5-in. Hydraulic 


External Race Grinder 


As a companion machine to the re- 
cently announced 3$%-in. hydraulic in- 
ternal race grinder the Landis Tool Co., 
of Waynesboro, Pa., has introduced a 
5-in. hydraulic external race grinder 
Like the internal machine, the new 
grinder has capacity to grind all the 
smaller sizes up to and including the 
218, 316 and 414 groups. Although 
ordinarily used for single-row races, 
double-row and thrust races may also 
be ground. Larger sizes may be han- 
dled by removing the sizing device, and 
a few other parts, and operating the 
grinder as a hand machine. 

The various automatic machine move- 
ments are controlled from the progress 
of the grinding by the Landis-Solex 
sizing device. The operator places a 
ring on the chuck and starts work ro- 


tation. Immediately the work head 
starts oscillating, and the wheel auto- 
matically rapid feeds into grinding con- 
tact with the race. The hydraulic feed 
mechanism then advances the wheel at a 
predetermined roughing rate. 

When the work is rough ground to 
within 0.001 in. of finished size (which 
amount is adjustable) the feed is auto- 
matically cut down to a fine finishing 
rate. If desired, the coolant may be 
automatically cut off at this point for 
dry finishing. As soon as the race 
reaches finish size, the wheel automati- 
cally backs away, and the work head 
oscillation stops. The operator then 
stops work rotation, swings the sizing 
device back to inoperative position and 
reloads. 

The new machine will grind with as 


rapid a cut as the grinding wheel will 
stand and then finish smoothly under a 
light feed giving a remarkably quiet and 
chatter-free race. By means of the siz- 
ing device, raceways may be consistently 
produced within limits of less than 
0.0005 in., reducing scrap loss to a 
negligible quantity. Chatter-free finish 
results from the use of hydraulic power 
and the elimination of vibration be- 
tween grinding wheel and work by 
mounting both electric motors low on 
the bed. 

The rear drive motor is directly 
coupled to the oil and coolant pump and 
is belted to the wheel drive jackshaft. 
This shaft and all idlers are mounted on 
the bed in order to prevent transmis- 
sion of vibration to the wheel base. An 
air pump, driven by the main drive 
motor, is supplied to furnish air pressure 
for the sizing device on both the ex- 
ternal and internal machines. 

No one type of work-holding chuck is 
considered standard on the external race 
grinder. The accompanying views show 
a magnetic chuck. In some instances 
the ring is held on a short arbor by 
means of a C washer. Because of the 
larger grinding wheel, the wheel spindle 
and bearings are more generously pro- 
portioned for the external than for the 
internal machines. 

Specifications 

The external grinder weighs 3,200 Ibs. 
without electrical equipment; floor space 
required is 45x60 in. Two 1,750 r.p.m 
constant speed motors are used; the 
wheel and pump drive motor is 3 hp., 
and the work drive motor 34 hp. 





Left—Landis’ new external race grinder can handle double-row and 


thrust races as well as single row. 


Right—Wheel feed is controlled 


automatically by the Landis-Solex sizing device. 
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For the special purpose of welding refrigerator seams, 
this Thomson-Gibb dual roll welder has been designed 


Torrington Swaging 
Machines 


The Torrington Co., Torrington, 
Conn., has redesigned its line of rotary 
swaging machines. The features of 
these machines are a heavy steel head 
that minimizes deflection under swaging 
load to assure accurate work; a_ short 
spindle that eliminates whipping; a 
welder steel body that combines mini- 
mum weight with strength and rigidity: 
easily replaceable wearing parts; a posi- 
tive oil pump that forces oil to lubricate 
the dies and swaged work and to carry 
away chips and dirt; Timken roller bear- 
ings mounted on each side of the far 
wheel to distribute the load; Texrope 
drive, if motor drive is specified; a 
motor mounted inside the body of the 
machine and protected from dirt and 
damage; and parallel vertical bars 
welded up the front of the machine to 
provide a place to fasten attachments. 

Two small bench model machines are 
the No. 00 which has a capacity of 1% 
in. solid work in mild steel and the No. 
1 which has capacity of ¢ in. in mild 
steel. Floor stand models are built in 
sizes No. 2, 3, 3%, 4, 5 and 6. 

The No. 2 machine is a two-die type, 
whereas the larger sizes are available in 
two-die and four-die types. It has ca- 
pacity for solid work, * in. in diameter 
in mild steel, and ye in. in tubing. The 
die size is 1.177 in. long by 1.77 in. wide 
by 0.622 in. thick. The No: 6 machine 
has capacity for 3g in. diameter mild 
steel or 2-in. tubing. The die size is 6%, 
in. long by {8 in. wide by 2¢4 in thick. 


584 








Torrington’s No. 3 swaging ma- 
chine is typical of the new line 


Thomson-Gibb Dual Roll 
Seam W elder 


A dual roll seam welder has been built 
by the Thomson-Gibb Electric Welding 
Co., Lynn, Mass., to weld the back 
panels of refrigerators to the sides and 
front which are made from a single 
sheet of steel. Both sides are welded 
at the same time, as the refrigerator 
shell passes through the machine on a 
traveling table-like platen. The platen 
is made of solid copper with renewable 
copper alloy inserts at the points of con- 
tact with the work and acts as a cur- 
rent conductor between the transformer 
and the welding rolls. Forward and re- 
turn motion of the platen is controlled 
by a reversible switch and rack and 
pinion drive. 

The machine is adjustable to suit the 
widths of various refrigerator models 
and is equipped with a number of 
platens to match. The welding pres- 
sure is supplied by two air cylinders con- 
trolled by a single foot-operated valve. 
One transformer supplies the current for 
both units. The synchronous motor 
which appears on the top of the right 
hand unit in the illustration operates the 
interrupter. 


United States Hi-Speed 
Grinders 


Designed for removing excess stock 
and for the finishing operations in all 
industrial plants, the United States 
Electrical Tool Co., 2488-96 West Sixth 
St., Cincinnati, Ohio, offers two new 
Hi-Speed Grinders. Both have a speed 
of 17,000 r.p.m., and can be furnished 
with or without back handles. The 
motors are universal. 

These tools have die-cast aluminum 
housing, precision ball-bearings inclosed 
in dust-proof housings; concealed three- 
jaw gear chucks of %%4-in. capacity; 
quick make-and-break trigger switch. 
The universal motor was designed for 
high-speed operation to produce the cor- 
rect surface speed for small wheels. 

The equipment furnished includes a 
three-jaw gear chuck; chuck key; three- 
conductor rubber covered cable and at- 
tachment plug. 


Pressure Hydraulic Castings 


Hydraulic pressure die castings are 
now being made by Pressure Castings, 
Inc., Cleveland, Ohio. Because of the 
elimination of air pressure, it is claimed 
that the cast metal possesses a homo- 
geneous structure and an _ equalized 
density throughout the depth of the 
casting. 
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By use of the hydraulic principle, it 
is possible to use pressures from 3,000 
to 17,000 lb. per sq.in., for the intricate 
castings required by present-day indus- 
try. When the metal is injected into 
the mold under such high pressures, it 
is said that the resultant casting be- 
comes intensely dense with an immense 
increase in tensile strength. Additional 
advantages claimed for the solid pres- 
sure method include the better handling 
of the molten metal throughout the 
process. The metal is kept plastic in a 
closed, non-oxidizing furnace. 


Standard Angle Plate 
Grinder 


A combination angle plate grinder has 
recently been announced by The Stand- 
ard Electrical Tool Co., 19388 W. 8th 
St., Cincinnati, Ohio. This machine is 
powered by a 3,600 r.p.m. General Elec- 
tric motor with the motor shaft fitted 
with two SKF ball bearings. The wheel 
spindle is fitted with three ball bearings, 
two of these being mounted at the 
wheel end to take care of the thrust. 

The grinder can be furnished with a 
solid spindle or with a clutch arrange- 
ment so the short extension is inter- 
changeable with the longer extension. 

The pad on the back of the motor is 
for mounting when used on a boring 
mill. The pad on the side of the motor 
housing is arranged for mounting on 
the rail of a planer or may be fitted 
with a plain angle plate for attaching 
to a lathe. 

This equipment is offered for a.c. cur- 
rent only in 3, 5 and 7% hp. sizes. It 
is also furnished with vertical or hori- 
zontal feed or with both. 


Fox Broaching Press 


A series of hydraulic forcing and 
broaching machines being offered by the 
Fox Machine Co. of Jackson, Mich., in- 
cludes the 3-ton broaching press illus- 
trated. The frame is a one-piece con- 
struction with more than adequate 
strength for the work to be done. The 
base serves as a reservoir for cutting 
compound and the column as a reser- 
voir for the oil. 

A Vickers hydraulic feed pump is used 
and is mounted on a bracket in the unit 
with its driving motor. After discon- 
necting the delivery pipe line from the 
pump through a hand hole provided for 
that purpose at the back of the column, 
the bracket carrying the motor and the 
pump and its suction line can be lifted 
free from the machine frame. 

The control valve is located in a re- 
cess at the back of the frame in such a 


AUGUST 15, 1934 





Versatility is the outstanding characteristic of Standard 
Electrical Tool Company’s angle plate grinder. 





A one-piece frame and hydraulic 
drive combine simplicity and ease 
of control in the new Fox press 


way that all piping is contained within 
the confines of the frame. In case any 
leaks develop at pipe joints the oil 
drains back to the oil reservoir after 
having first passed through a suitable 
filter. 

The pan and the table at the front 
are separate pieces. The pan serves to 
collect compound from the work and re- 
turn it to the reservoir in the base. 
The table shown can be replaced with 
other tables of different heights so as 
to accommodate a variety of work. 

The nose of the ram carries an arm 
which in turn supports a vertical rod on 
which are located two stops. One of 
these stops determines the depth of the 
stroke and the other determines the dis- 
tance to which the ram returns on its 
upstroke. 

When the operator steps on the pedal 
or pulls down the hand lever, the con- 
trol valve is latched in pasition to pro- 
vide down movement for the ram. The 
operator does not need to keep his foot 
on the pedal nor hold his hand on the 
lever during the working stroke. As 
soon as the desired depth has been ob- 
tained, the ram will automatically re- 
turn. At any time during the down 
stroke the operator can push the hand 
lever up and produce the up movement 
of the ram. When the ram reaches its 
upper set position, the pump delivery is 
by-passed so as not to be working 
against pressure. 

The flow of compound to the broach 
occurs only when the ram is moving 
in a downward direction. As soon as 
the ram reverses, the flow is automatic- 
ally cut off. The 3-ton machine illus- 
trated weighs approximately 1,900 Ib. 
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**Elasticometer”’ Type DN 
Spring Testing Machine 


The Coats Machine Tool Co., 110 
West 40th St., New York, N. Y., is 
now offering the Type DN “Elastico- 
meter” spring testing machine for heavy 
springs. The machine has no upper 
compression plate. A screw operated 
cross-head, guided within the frame of 
the machine, bears down on compres- 
sion springs, compressing them against 
a lower plate suspended from a single- 
beam weigher scale that is located in 
the upper machine housing. The lower 
compression plate is guided on either 
side by steel balls. The cross-head is 
bored to admit arbors or pilots up to 
414 in. in diameter for support of long 
compression springs. For testing ex- 
tension springs, a tension hook is pro- 
vided that may be screwed into the 
cross-head. A vertical length scale is 
attached to the lower compression plate 
and consequently follows this plate. 
Readings taken from the length index 
pointer attached to the cross-head thus 
measure the distance between the com- 
pression plates or tension hooks inde- 
pendent of form changes of the frame 
caused by the force of the springs under 
load. Four sizes of tester are built, the 
first having scale ranges of 0 to 150 
and 0 to 650 lb., and the fourth size 
scale ranges of 0 to 1,000 Ib., and from 
0 to 6,000 Ib. 


Hanna Spool-Type 
Foot-Operated Valve 


A spool-type foot-operated valve for 
either three-way or four-way distribu- 
tion has been developed by the Hanna 
Engineering Works, 1765 Elston Ave., 
Chicago, Ill. The spool moves 1 in. 
for a full reversal of fluid distribution, 
and the pedal moves through an angle 
of only 10 deg. A latch is combined 
with the pedal to hold it down until 
unlatched by the foot, whereupon the 
pedal is raised by a spring to the start- 
ing position. By removal of a pin, the 
latch is made inoperative so that the 
valve will reverse immediately the oper- 
ator’s foot leaves the pedal. 

The base plate is made large so that 
the valve will not tip when foot-oper- 
ated even though no floor bolts are used. 
All connection openings are horizontal 
and are near the floor where piping lines 
will present the least obstruction. The 
cylinder and piston of the valve may 
be removed without breaking any of 
these connections or disturbing the 
pedal. If desired, the valve can be 
operated automatically by a solenoid or 
other types of remote control. 
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For testing both compression and 
extension springs the new Coats 
“Elasticometer” is available 





Either three-way or four-way dis- 
tribution may be obtained by the 
Hanna foot-operated valve 








Lincoln’s newly intro- 
duced 300-amp. welder 
for gas engine drive has 
a capacity 60 per cent 
greater than previous 
models although lighter 
and more compact 


Lincoln ‘‘Shielded-Arc”’ 
Engine Driven Welder 


A close-coupled, _gas-engine-driven 
“Shield-Arc” welder of 300-amp., 40-volt 
capacity has been placed on the market 
by the Lincoln Electric Co., Cleveland, 
Ohio. Because of the close-coupling fea- 
ture, the welder is more compact and of 
lighter weight than previous models. 
The generator is mounted on the engine 
housing. A special idling device cuts the 
engine speed when the arc is broken. 

The welder is supplied mounted on a 
rigid steel base with steel side curtains. 
Capacity of the welding machine is 60 
per cent higher than its predecessor and 
it is rated at 40 volts. Other features 
include dual control of the welding heat, 
sparkless commutation, controls at con- 
venient height, and arc-welded steel con- 
struction. A remote control device, the 
“Lincontrol,” enables the operator to 
adjust the current by tapping the elec- 
trode on the work, and this control is 
supplied as optional equipment. 


General Electric Inclosed 


Fan-Cooled D.C. Motors 


Totally inclosed, fan-cooled  d.c. 
motors are now available from the Gen- 
eral Electric Company, Schenectady, 
N. Y., in a wide variety of electrical and 
mechanical modifications and in sizes 
from 4% to 200 hp. A system of dual 
ventilation is utilized. An internal fan 
draws the warm air from the windings 
and core and circulates it around the 
totally inclosed interior of the motor 
so that it gives up its heat to the frame 
end shields. An external fan draws 
cool air in through mesh openings in an 
outer end shield and directs it over the 
surface of the magnet frame and inner 
end shields. The motors are designed 
for application where dust, dirt, moisture 
and other foreign matter is present. 
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Oster-Williams has developed an improved bench for lining 
up pipe in any desired position preparatory to welding 


Ozalid Developing Machine 


Using a dry developing process, a ma- 
chine recently introduced by the Ozalid 
Corporation, 354 Fourth Ave., New 
York, N. Y., makes in one operation 
prints with blue lines on a white back- 
ground to take pencil notations. Spe- 
cial sensitized paper is exposed through 
original tracings or prints on any stand- 
ard printing machine and is passed 
through a vaporized ammonia bath in 
the developing machine. 

It is claimed that, since no washing 
or drying is involved, this process elimi- 
nates shrinking and warpage of prints, 
making positive prints that are true to 
scale. An air exhaust system around 
the tanks prevents the escape of am- 
monia fumes into the room and thor- 
oughly airs the prints after developing. 

The machine is 621% in. long, 61 in. 
high and 23 in. deep. 


Permite Leaded Phosphor 
Bronze Bars 


Permite bronze bars are now avail- 
able in standard six foot lengths in 
diameters from 5g to 2 in., by ¥ in. 
steps. All standard bearing bronze 
alloys may be supplied. This is said to 
represent the first time that leaded bear- 
ing bronze has ever been produced in 
machine lengths. 

The stock is claimed to possess excep- 
tionally free machining qualities. Using 
tungsten carbide tools it has been suc- 
cessfully machined at speeds in excess 
of 1500 surface ft. per min. without a 
coolant. The turned finish which has 
been adopted for Permite bars is claimed 
to afford better gripping thus avoiding 
excessive strain on the chucking mechan- 
ism. Permite bronze bars are produced by 
Aluminum Industries, Inc., Cincinnati. 
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When the wire ring shown at A 

snaps into place it holds the bear- 

ing, eliminating one shoulder and 
resulting in economy of space 


Oster-W illiams Pipe 
Welding Bench 


A pipe welding assembly bench ca- 
pable of handling all sizes of pipe up to 
12 in. in diameter has recently been 
placed on the market by Oster-Williams, 
2057 East 61st Place, Cleveland, Ohio. 
It is claimed that the new fixture will 
line the work up accurately and hold it 
in position for tacking, fittings, flanges 
and branches at any angle. 

For long lengths, an extension bench 
can be supplied which may be moved 
at any angle to the main bench. An 
adjustable elevator, which may be used 
either on the main bench or on the ex- 
tension, controls vertical alignment of 
the work. Elevator supports are gradu- 
ated to make setting easy. 

The main bench and extensions consist 
of an I-beam mounted on tubular legs, 
with sufficient spread to eliminate tip- 
ping. The elevating and V-supports are 
all steel. The main bench weighs 700 
lb., and the extension 300 Ib. The 
bench can be disassembled for port- 
ability and reassembled readily. The 
dimensions of the main bench I-beam 
are 8 ft. long by 1 ft. wide, and of the 
extension 6 ft. long by 1 ft. wide. The 
height of both is @ ft. 


Fafnir G-Type Bearing 


A type of ball bearing that eliminates 
one of the two shoulders formerly re- 
quired in the housing, where it is neces- 
sary to provide for taking up a certain 
amount of thrust in both directions, has 
been placed in production by the Fafnir 
Bearing Co., New Britain, Conn. The 
modification consists of the addition of a 
wire ring snapped into place in a groove 
cut on the outside of the bearing outer 
ring. This wire is placed near one face 
of the bearing and protrudes % in. to 
furnish a shoulder integral with the 
bearing itself. Abutting against the face 
of the housing, the ring does away with 
the need for a shoulder on the opposite 
side of the bearing. Assembly is facili- 
tated and space is saved in the overall 
length of the application. 

The accompanying illustration shows 
the relative saving in space by the use 
of snap ring bearing as compared with 
the conventional standard type. The 
housing may be bored straight through 
from one side to reduce machining costs. 
Designated by the letter G appearing 
after the bearing number, this bearing 
is available or can be produced in eight 
sizes of the light 200 series, single row, 
and seven sizes of the medium 300 
series. Grease seals can be furnished 
in either the maximum capacity or the 
non-filling slot type. 
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Cutler-Hammer Explosion 
Proof Safety Switches 


A new line of explosion-proof safety 
switches for use in hazardous locations, 
including both the single-throw and 
double-throw types, is being made by 
the Cutler-Hammer, Inc., Milwaukee, 
Wis. The switch, which is made in 
standard sizes up to 200 amps. capacity, 
is of heavy industrial duty Type A con- 
struction with outside operating handle, 
mounted in a weather-proof cast in- 
closure. It comprised in every respect, 
the requirements of the National Elec- 
trical code. 

Two pipe threaded conduit holes are 
provided in the bottom of the case, and 
pads at the side and top of the case 
allow for drilling other holes if needed. 
Provision is made for padlocking the 
handle in either position. The finish is 
black Japan. 


Victor ‘*1000-Series”’ 
Lubricator 


The Victor Lubricator Co., 3907 N. 


Rockwell St., Chicago, Ill, has de- 
veloped an improved “1000-Series” au- 
tomatic force-feed lubricator. The de- 
vice is of air-tight construction, self- 
contained and feeds oil under pressure 
generated within the lubricator. As the 
oil temperature varies it causes the ex- 
pansion or contraction of a small quan- 
tity of air imprisoned near the base of 
the filler tube. When starting up the 
slight temperature increase occasioned 
by the first few turns of the journal is 
transmitted to the prisoned air and the 
force of the expanding air is exerted 
upon the oil immediately over the small 
feed tube within a larger or main tube. 
One or more drops of oil are forced 
through to the bearing below. When 
the bearing assumes normal or constant 
temperature the oil ceases to flow, and 
air is drawn through the base of the 
lubricator to replenish the air supply. 
In the improved lubricator, a larger 
filler tube permits easier and faster 
filling, and the improved valve control 
inside the filler tube discourages tamper- 
ing with the initial adjustment. 
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Of air-tight construction the latest 
Victor lubricator feeds oil auto- 
matically under pressure generated 
within itself caused by temperature 
variations of the bearing 


Thurston Double End 
Mill Chuck 


An improved double end mill chuck is 
now being offered by the Thurston Man- 
ufacturing Co., Previdence, R. I., under 
the trade name “Thurco.” This is 
designed for use with the Thurco double 
end mill. 

It is claimed that the smaller nose 
enables the operator to get closer to the 
work and permits larger chucks to be 
used when milling small jobs, where the 
milling is done close to the spindle. Dif- 
ferent sizes of mills are interchangeable 
in all chucks, limited, of course, by the 
size of the chuck. The B 412 chuck 
which has a No. 12 B & S taper takes 
the entire range of double end mills 
from 1 to 144 in. in diameter inclusive. 

The taper thread locks the mill posi- 
tively as the lock is tightened, so there 
is no slippage or pulling out, eliminating 
the cause of most end mill breakage. 
The chucks are supplied in eight sizes, 
and adapters are furnished for the 
smaller range of mills in each chuck. 


American Optical No. 660 
Helmet 


The No. 660 safety helmet developed 
by American Optical Co., Southbridge, 
Mass., is made of tough fiber to with- 
stand the blows of flying particles, yet is 
light in weight and does not tire the 
worker. The head gear is adjustable 
and the helmet can be set easily and 
quickly in either an on” or “off” posi- 
tion. Large, clear lights of laminated 
safety glass provide wide angle vision 
and dependable eye protection. 


e TRADE e 
PUBLICATIONS 


Batances. Catalog 240, recently re- 
leased by the Roller-Smith Co., 230 
Broadway, New York, N. Y., describes 
precision balances for weighing and for 
determination of surface tension, specific 
gravity and many other values. This 
catalog describes the operation of the 
Model B precision balance manufactured 
by this company, including the loading 
attachments. 


Wetprinc. Specification Bulletin No. 
30 has recently been issued by the Lin- 
coln Electric Co., Cleveland, Ohio, to 
describe the a.c. motor-driven types of 
Lincoln Welder, SA300, SA400 and 
SA600. This gives standard and op- 
tional equipment, as well as a table 
of ratings and dimensions. 
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